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HOW  TO  USE  THIS  CATALOG 

The  components  listed  in  this  catalog  are  presented  by  individual  product 
category.  There  are  fifty  product  categories  and  each  has  it's  individual  code 
as  part  of  the  page  number.  These  category  codes  are  arranged  in  alphabetical 
order. 

The  product  information  is  indexed  in  two  ways:  first,  by  a product  index, 
starting  on  the  nex*  page;  and  second,  by  a manufacturer’s  index  which  follows 
the  product  index, 

The  product  index  lists  the  components  in  alphabetical  order.  Under  each 
component  is  a list  of  the  applicable  manufacturer(s)  and  the  associated  page 
number(s). 

The  manufacturer’s  index  lists  the  manufacturers  in  alphabetical  order.  Under 
each  manufacturer  is  a list  of  the  components  available  from  that  source  and 
the  associated  page  number(s). 

Therefore,  whether  you  are  seeking  a particular  product  or  a manufacturer 
with  the  capability  to  supply  a number  of  products,  simply  use  the  appropriate 
index  to  satisfy  your  needs. 


This  catalog  is  part  of  the  Electric  and  Hybrid  Vehicle  Program  of  the  U.S. 
Department  of  Energy. 


The  Chilton  Company  certifies  that  every  effort  deemed  reasonable  has  been 
made  to  assure  that  all  qualified  manufacturers  and  suppliers  were  given 
ample  opportunity  to  provide  input  to  this  catalog  effort. 

Chilton  did  not  knowingly  or  willingly  discriminate  for  or  against  any  individual 
manufacturer  or  supplier  in  any  phase  of  this  contracted  catalog  development 
effort. 
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PRODUCT  A COMPANY  PAGE  NUMBER 

AC  Contactors see  Contactors,  AC,  DC 

AC  Generators  . . see  Alternators 

AC  Relays .... see  Relays,  AC,  DC 

Adapters see  Connectors;  Terminations,  Electrical 

Air  Cleaners see  Fuel  Systems 

Air  Conditioners 

Harrison  Radiator AC-2 

McLean  Engineering  Midwest AC-3  to  6 

Parker-Hannifin AC-7  to  9 

Proko  International . . . . AC-10 

Red  Dot  Corp AC-11  to  12 

Air  Coolers see  Air  Conditioners 

Alternators 

American  Motors AL-2 

Generac  Corp AL-3  to  6 

Guaranteed  Parts  Co AL-7 

Salsbury  Industries AL-8  to  9 

Wabash/IPM AL-10  to  11 


Axles 

American  Motors AX-2 

Dana  Corp.  AX-3  to  6 

Ford  Motor  Co AX-7  to  8 

International  Trucks AX-9 

Rockwell  International AX-10  to  13 

Barrier see  Connectors;  Terminations,  Electrical 

Battery  Cables see  Cables,  Electric 

Battery  Chargers 

Alturdyne BC-2  to  5 

Christie  Electric BC-6 

EHV  Systems,  Inc BC-7  to  8 

Firing  Circuits BC-9to  12 

Flight  Systems . . BC-13 

, Gulf  & Western BC-14 

Hobart  Brothers BC-15  to  18 

KW  Battery BC-19  to  22 

La  Marche  Mfg BC-23  to  26 

Lester  Equipment  Mfg.  BC-27  to  30 

Master  Control  Systems BC-31  to  34 

Motor  Appliance  Corp BC-35  to  36 

Schauer  Mfg.  BC-37to39 
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Brake  Pressure  Transducer see  Transducers,  Pressure,  Brake 

Braking  Systems  & Components,  Regenerative  & 

Non-Regenerative 

Aeroquip,  Gustin-Bacon  Div BK-2  to  5 

American  Motors  Corp.  BK-6 

Cableform  Inc BK-7  to  10 

Dico  Company,  Inc BK-11 

EIS  Div.  Parker  Hannifin  Corp BK-12 

P.T.  Brake  Lining  Co.  Inc BK-13  to  14 

Rockwell  International  BK-15  to  17 

Wagner  Div.  McGraw  Edison  Co. BK-18  to  19 


Breakers  — , — .see  Circuit  Breakers 

Breakers,  Circuit .......  see  Circuit  Breakers 


Cables,  Electric 

American  Insulated  Wire  Corp 

DLS,  Inc ; 

Electrical  Conductors,  Inc, . . , 

Flight  Systems 

Great  Valley  Industries,  Inc.  , 

Guaranteed  Parts  Co 

Gulf  & Western 

International  Trucks 

Julian  Electric,  Inc 

Leviton  Mfg 

Mercury  Electronics  

Packard  Electric  Div.  of  GM . , 

Rowe  Industries 

Spectra  Strip 

Teleflex  


CA-2 

CA-3 

. . CA-4  to  7 

CA-8 

. CA-9  to  12 
CA-13  to  16 
CA-17  to  18 

CA-19 

CA-20  to  23 

CA-24 

CA-25  to  28 
CA-29  to  32 
CA-33  to  36 
CA-37  to  38 
CA-39 


Carburetors see  Fuel  Systems 

Carden  Joint — ...  see  Universal  Joints 

Centrifugal  Blowers — see  Blowers,  Cooling 

Cnain  Drives see  Drives,  Speed  Increasing/Decreasing 

Chargers see  Battery  Chargers 

Circuit  Breakers 

GTE  Sylvania  CB-2  to  4 

Circuit  Cards see  Connectors;  Terminations,  Electrical 

Circuit  Protectors see  Fuses 


Battery  Condition  Indicators see  Instrumentation 

Battery  Fuel  Gauges see  Instrumentation 

Bearings,  Wheel  and  Motor 

Berliss  Bearing BR-2 

Fafnir  Bearing ..... BR-3 

Hartford  Bearing BR-4  to  7 

Keene  Corp.. BR-8to  10 

Schatz-Federal BR-11  to  14 

TRW  Searing BR-15  to  18 

The  Timken  Co BR-19  to  22 

The  Torrington  Co BR-23  to  26 

Bearings,  Ball see  Bearings,  Wheel  and  Motor 

Bearings,  Cylindrical see  Bearings,  Wheel  and  Motor 

Bearings,  Needle  see  Bearings,  Wheel  and  Motor 

Bearings,  Roller see  Bearings,  Wheel  and  Motor 

Bearings,  Taper see  Bearings,  Wheel  and  Motor 

Bearings,  Thrust see  Bearings,  Wheel  and  Motor 

Belt  Drives .see  Drives,  Speed  Increasing/Decreasing 

Belts 

The  B.F.  Goodrich  Co BE-2  to  5 

The  Goodyear  Tire  & Rubber  Co BE-6  to  9 

Hi-Lo  Mfg.  Co.  BE-10  to  13 

Uniroyal,  Inc ...  BE-14  to  i6 

Blocks  — see  Connectors;  Terminations,  Electrical 

Blowers,  Cooling 

Kool-O-Matic BL-2  to  5 

McLean  Engineering  Laboratories BL-6  to  9 

Revcor,  Inc BL-IOto  12 


Clamps — see  Connectors;  Terminations,  Electrical 

Clutches 

Lipe  Rollway CL-2  to  3 

Salsbury  Industries CL-4  to  5 

Spicer  Clutch  CL-6to9 

Twin  Disc CL-10  to  11 

Universal  Gear,  Div.  American  March  Pumps CL-12  to  13 

Compound  Drives.,, .see  Drives,  Speed  Increasing/Decreasing 

Connectors,  Electrical  and  Battery  Terminal 

Amphenol  North  America,  Div.  Bunker  Ramo  Corp. ......  CN-2  to  3 

Anderson  Power  Products CN-4  to  7 

Beau  Products  ’ cN-8  to  11 

Bilfro  Corp CN-12 

Bryant  Electric CN-13  to  16 

Cableform  Inc CN-17  to  20 

Crouse-Hinds  . , , , . . , . . CN-21  to  22 

Deutsch  Industrial  Products  Div.  CN-23  to  26 

Erie  Technological  Products  Div CN-27  to  30 

Flight  Systems CN-31 

Great  Valley  Industries,  Inc CN-32  to  35 

Guaranteed  Parts  Co CN-36  to  39 

Gulf  & Western CN-40 

Icore  International CN-41  to  44 

K-D  Mfg.  Co,  CN-45  to  47 

Leviton  Mfg CN-48 

Molex,  Inc CN-49  to  50 

Packard  Electric,  Div.  GM CN-51  to  54 

Rowe  Industries CN-55to58 

Spectra  Strip CN-59to62 

T & B/Thomas  & Betts CN-63  to  66 

Vaco  Products  Co CN-67  to  68 

Constant  Velocity  Joints  see  Universal  Joints 
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PHOOUCT  & COMPANY 

Contact  Bridges 

Contactors,  AC  & DC 
Cableform  Inc. 

Durakool  

Plight  Systems . , 
General  Electric  . 
GTESylvania  ... 
HB  Electrical  Mfg 

Vapor  Corp 

Ward  Leonard... 
Zenith  Controls.. 


PAC-SXUMBER 

see  Contactors.  AC  & DC 

CT-2  to  5 

CT-6  to  9 

CT-10  to  11 

CT-12  to  15 

CT-16 

CT-17  to  20 

CT-21  to  24 

CT-25  to  28 

CT-29  to  30 


Controllers,  Motor,  Variable  Speed,  AD  & DC 

Cleveland  Machine  Controls  Inc.  CR-2  to  5 

EHV  Systems,  Inc CR-6  to  9 

Flight  Systems CR-10  to  12 

General  Electric CR-13  to  16 

Gulf  & Western CR-17 

HB  Electrical CR-18  to  21 

International  Rectifier  Corp CR-22 

Penta  Engineering  Co CR-23 

Power  Function  Engineering,  Inc CR-24  to  25 

PMC  Div CR-26  to  28 

Sevcon CR-29  to  32 

Converter  Cords see  DG-DC  Converters 

Cords see  Cables,  Electric 

Cores,  Heater .see  Heaters 

Current  Controls see  Interlock  Devices;  Switches 

Current  Limiters see  Circuit  Breakers 

Current  Transducer  — see  Transducers.  Current 

Couplings,  Shaft.  Flexible 

Flight  Systems CS-2 

Lovejoy  Inc.  .... CS-3  to  6 

Pennwalt  Corp CS-7  to  8 

Poole  Co..... CS-9  to  12 

Renold,  Inc CS-13  to  16 

Couplings,  Power  Transmission,  Fluid 

FMC  Corp CF-2  to  5 

Twin  Disc,  Inc — CF-6  to  9 


DC  Contactors see  Contactors,  AC  & DC 

DC  -DC  Converters 

CEA,  Inc CV-2  to  4 

C-Ran  Corp — CV-5  to  6 

General  Electric CV-7 

Gulf  & Western  CV-8 

Hewlett  Packard CV-9  to  12 

Klinetics CV-13 

Penta  Engineering  Co CV-14 

The  Prestolite  Co CV-15 

Tecnetics C.V  1G  to  19 

DC  Generators see  Generators 

DC  Power  Supplies  see  DC-DC  Converters 

DC  Relays  see  Relays,  AC  & DC 

Decreasing  Speed  Drives see  Drives.  Speed  Increasing/Decreasing 

Diesel  Engines see  Heat  Engines 

Differentials 

American  Motors DF-2 

Spicer  Clutch  — DF-3 

Digital  Meters see  Instrumentation 

Digital  Readouts. see  Instrumentation 

Discharge  Indicators see  Instrumentation 

Disconnects see  Disconnects,  Emergency 

Disconnects,  Emergency 

Rowe  Industries DE-2  to  5 

T & B/Thomas  & Betts  Corp DE-6  to  7 


Disconnect  Switches see  Interlock  Devices 

Drives,  Speed  Increasing/Decreasing 

Dana  Corp DS-2  to  5 

Hi-Lo  Mfg.  Co DS-6  to  8 

Hub  City..... DS-9  to  10 

Livejoy DS-11 

Morse  Chain  Div.  Borg-Warner DS-12  to  15 


PRODUCT  « COMPANY 

Electric  Current  Controls  ... 

Electric  Motors 

Electric  Switches 

Electrical  Cables 

Electrical  Terminations 

Electrical  Wire 

Emergency  Disconnects 

Engines,  Heat 

Exchangers.  Heat 

External  Combustion  Engines 


PAGE  NUMBER 

....see  Solenoids 

..see  Motors,  Traction 

see  Switches 

• see  Cables,  Electric 

see  Connectors;  Terminations.Electrical 

see  Cables,  Electric 

see  Disconnects,  Emergency 

see  Heat  Engines 

....see  Heat  Exchangers 


see  Heat  Engines 

Fans .see Blowers, Cooling;  Fans,  Cooling 

Fans,  Cooling 

Total  Performance  Products ..FC-2 

Flex-a-lite  Corp. FC-3  to  5 

Flight  Systems FC-6 

Hayden  Inc FC-7  to  10 

McLean  Engineering  Laboratories FC-11 

Revcor  Inc,  FC-12 

Filters see  Fuel  Systems 

Final  Drivers see  Axles;  Differentials 

Fittings see  Couplings,  Shaft,  Flexible 

Fluid  Clutches............ see  Couplings,  P.T., Fluid,  Torque  Converters 

Fluid  Connectors,  Power  see  Couplings,  P.T.,  Fluid 

Fluid  Couplings ..see  Couplings,  P.T.,  Fluid 

Fluid  Drives see  Couplings,  P.T.,  Fluid 

Fluid  Power  Links  see  Couplings,  P.T.,  Fluid 

Fuel  Pumps see  Fuel  Systems 

Fuel  Systems 

Bundy  Corp FS-2  to  5 

Facet  Ent.  Motor  Components  Div FS-6  to  9 

Facet  Ent.  Fuel  Devices  Div FS-10  to  12 

Fleming  Metal  Fabricators FS-13  to  15 

Guaranteed  Parts  Co FS-16  to  19 

Gulf  & Western FS-20 

Heimer  Industries FS-21  to  24 

Marvel-Schebler/Tillotson FS-25  to  28 

Melben  Products  Co FS-29 

Recreational  Products  Marketing FS-30 

Fuel  Tanks see  Fuel  Systems 

Fuse  Holders see  Fuses 

Fuse  Mountings see  Fuses 

Fuses 

Bel  Fuse  Inc 

International  Rectifier 

Klinetics,  Inc 

Leviton  Mfg. 

National  Tel-Troiucs 

Packard  Electric  Div.  of  GM 


FX-2  to  5 

FX-6  to  7 

FX-8 

cy.Q 

...  FX-IOto  12 
...  FX-13  to  16 

Gasoline  Engines  see  Heat  Engines 

Gasoline  Systems  see  Fuel  Systems 

Gauges  — see  Instrumentation 

Gear  Pumps — see  Hydraulic  Motors 


Generators 

Ag-Tronic  international,  Inc.  ....... 

Honeywell  Motor  Products 

GN-2  to  4 

GN-5  to  8 

Ground  Straps  

, . see  Cables,  Electric 

Harness 

, . see  Cables,  Electric 

Heat  Engines 

Briggs  & Stratton 

Ford  Motor  Co 

Stirling  Power  Systems 

Tecumseh  Products  Co. 

(Lauson  Power  Products  Div.) 

HE-2  to  5 

HE-6  to  7 

HE-8  toll 

.........  HE-12  to  15 

Heaters 

Harrison  Radiator 

Hunter  Mfg.  Co. 

Red  Dot  Corp 

Stewart-Warner 

HT-2 

HT-3  to  5 

HT-6  to  8 

HT-9  to  10 

PRODUCT  & COMPANY 

Heat  Exchangers 

Cham-Cai  Engineering  Co. . 

6 & 0 Mfg.  Co 

Gulf  & Western 

Harrison  Radiator 

Hayden  Inc 

Modine  Mfg.  Co.. 

Total  Performance  Products 
Young  Radiator  Co 
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..  HX-2  to  3 
. . HX-4  to  7 

HX-8 

HX-9 

HX-10  to  13 
HX-14  to  17 

HX-18 

HX-19  to  20 


Heat  Generators 


. . see  Heaters 


Heat  Transfer 


see  Air  Conditioners 


Heat  Transfer  Devices see  Heaters,  Heat  Exchangers 

Hydraulic  Controls see  Hydraulic  Motors 

Hydraulic  Couplings see  Hydraulic  Motors 

Hydraulic  Drives  see  Hydraulic  Motors 

Hydraulic  Fittings see  Hydraulic  Motors 

Hydraulic  Hoses — see  Hydraulic  Motors 

Hydraulic  Motors 

Aeroquip  Corp. HM-2  to  5 

Bundy  Corp HM-6  to  9 

Cableform  Inc HM-10  to  11 

Dana  Corp HM-12  to  15 

Dico  Co.  Inc HM-16 

Fluid  Controls,  Inc HM-17  to  20 

Ford  Motor  Co HM-21  to  22 

General  Electric HM-23 

The  B.F.  Goodrich  Co.  Ind.  Prod.  Div HM-24  to  27 

Hydura  Products HM-28  to  31 

Parker-Hannifin HM-32  to  35 

Permco  Inc HM-36  to  39 

The  Roxroth  Corp HM-40  to  43 

Sperry-Vickers HM-44  to  46 

Hydraulic  Pressure  Transducers. . see  Transducers,  Pressure.  Hydraulic 

Hydraulic  Pumps see  Hydraulic  Motors 

Hydrostatic  Drives see  Hydraulic  Motors 

Hydrostatic  Pumps  — see  Hydraulic  Motors 

Hydrostatic  Transmissions see  Hydraulic  Motors 

Increasing  Speed  Devices  — see  Drives,  Speed  Increasing/Decreasing 
Indicators  see  Instrumentation 


Instrumentation 

Anderson  Power  Products IN-2  to  5 

Cableform  Inc IN-5  to  9 

Datametrics  Inc IN-10 

Thomas  G.  Faria  Corp IN-11  to  14 

Flight  Systems IN-15  to  18 

General  Electric IN-19 

Klinetics IN-20 

Nationwide  Electronic  Systems  IN-21  to  24 

Ohio  Semitronics  Inc IN-25  to  26 

Omnifac  Corp IN-27  to  28 

Penta  Engineering  Co IN-29  to  30 

Rite  Autotronics  Corp IN-31  to  34 

Teleflex  IN-35  to  38 

Velonex  Inc IN-39 

Instruments see  Instrumentation 


Intercoolers 

Interlock  Devices 

Anderson  Power  Products 

Flight  Systems 

Leviton  Mfg 

Omnifac  Corp..  — 

Internal  Combustion  Engines., 

Interrupters 

Jacks 

Jaw  Couplings 

Joints,  Universal — 

Journal  & Bearing  Kits 

Key  Boards 

Leads 


see  Heat  Exchangers 

ID-2  to  5 

ID-6 

ID-8 

ID-8 

see  Heat  Engines 

see  Disconnects,  Emergency 

see  Connectors;  Terminations,  Electrical 

...... see  Couplings,  Shaft,  Flexible 

see  Universal  Joints 

see  Universal  Joints 

see  Switches 

see  Cables,  Electric 
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Lead  Assemblies  ........... 

Lines,  Fuel 

LP  Gas  Systems 

Lugs 

Mechanical  Connectors,  Shaft 

Meters  

Motor  Bearings 


see  Cables,  Electric 

..see  Fuel  Systems 

see  Fuel  Systems 

see  Connectors;  Terminations,  Electrical 

see  Couplings,  Shaft,  Flexible 

see  Instrumentation 

see  Bearings,  Wheel  and  Motor 


Motor  Controllers,  Variable  Speed see  Controllers 

Motors,  Hydraulic see  Hydraulic  Motors 


Motors,  Traction 

Fidelity  Electric  Co. MT-2  to  5 

Flight  Systems MT-6 

General  Electric  MT-7  to  10 

Lawnel  Corp MT-11  to  14 

Leroy-Somer,  Inc MT-15  to  17 

Onan  Corp MT-18  to  21 

The  Prestolite  Co MT-22  to  25 


Movements see  Instrumentation 

Offset  Connectors  see  Couplings,  Shaft,  Flexible 

Oil  Coolers see  Heat  Exchangers 

Pick-up,  Current see  Transducers,  Current 

Pick-up,  Position see  Transducers.  Position 

Pick-up,  Pressure,  Brake see  Transducers,  Pressure,  Brake 

Pick-up,  Pressure,  Hydraulic .....  see  Transducers.  Pressure,  Hydraulic 

Pick-up,  Speed  see  Transducers,  Speed 

Pick-up,  Temperature see  Transducers,  Temperature 

Pick-up,  Torque see  Transducers,  Torque 

Pick-up,  Voltage .see Transducers,  Voltage 

Pigtails see  Cables,  Electric 

Plugs see  Connectors;  Terminations,  Electrical 

Position  Solenoids see  Solenoids 

Position  Transducer  see  Transducers,  Position 

Power  Cables see  Cables,  Electric 

Power  Connectors,  Mechanical see  Clutches 


Power  Couplings  see  Couplings,  P.T.,  Fluid 

Power  Drive  Pulleys  see  Pulleys,  Power  Drive 

Power  Links see  Couplings,  Shaft,  Flexible 

Power  Relays see  Contactors,  AC  & DC;  Relays,  AC  & DC 

Power  Supplies see  DC-DC  Converters 

Power  Transmitters,  Mechanical see  Pulleys,  Power  Drive 

Power  Transmitters,  Fluid see  Torque  Converters 

Propulsion  Motors,  Electrical  see  Motors,  Traction 


Pressure  Switches  see  Switches 

Pressure  Transducer,  Brake ....  see  Transducers,  Pressure,  Brake 

Pressure,  Transducer,  Hydraulic  . see  Transducers,  Pressure,  Hydraulic 

Protective  Devices,  Circuit see  Circuit  Breakers;  Fuses 

Pulley  Drives,  Variable  Speed  .see  Drives,  Speed  Increasing/Decreasing 


Pulleys,  Power  Drive 

Climax  Metal  Products PU-2  to  3 

Hi-Lo  Mfg.  Co PU-4  to  6 

Lovejoy  Inc PU-7 

Ohio  Mfg.  Co PU-8  to  11 

The  Rogers  Mfg.  Co.  PU-12 

Wabash/lpm PU-13  to  14 


Pump  Controllers ..see  Hydraulic  Motors 

Pump  Drives ..see  Drives,  Speed  Increasing/Decreasing 

Push  Pull  Controls see  Switches 

Quick  Release  Devices see  Disconnects,  Emergency 

Radiators see  Heaters;  Heat  Exchangers 

Receptacles see  Connectors;  Terminations,  Electrical 
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Refrigeration  Equipment  (Vehicular) see  Air  Conditioners 

Regulators,  Voltage see  Voltage  Regulators 

Relays,  AC  4 DC 

Cornell-Dublier RE-2  to  4 

Crouse-Hinds  Co RE-5  to  7 

Cutler-Hammer.. RE-8  to  11 

Durakool  Inc RE-12  to  14 

Essex  Group,  United  Technologies RE-15  to  18 

Grayhill,  Inc. RE-19 

GTE  Sylvania RE-20  to  22 

Guardian  Electric  Mfg,  Co.  RE-23  to  26 

Gulf  4 Western RE-27  to  30 

Magnecraft  Electric  Co RE-31  to  34 

Midland-Ross  Corp. RE-35  to  38 

The  Prestolite  Co RE-39 

Relay  Service  Co RE-40  to  42 

Struthers-Dunn,  Inc RE-43  to  46 

Vapor  Corp RE-47  to  50 

Ward-Leonard  Electric  Co RE-51  to  54 

Zenith  Controls,  Inc RE-55  to  56 

Relay  Coils see  Relays,  AC  4 DC 

Rockers,  Control see  Switches 

Rotary  Solenoids see  Solenoids 

Rxeppa  Joints see  Universal  Joints 

Safety  Disconnects see  Interlock  Devices 

Sending  Unit,  Current see  Transducers,  Current 

Sending  Unit,  Position see  Transducers,  Position 

Sending  Unit,  Pressure,  Brake  ...,.,  see  Transducers,  Pressure,  Brake 
Sending  Unit, 

Pressure,  Hydraulic see  Transducers,  Presssure,  Hydraulic 

Sending  Unit,  Speed see  Transducers.  Speed 

Sending  Unit.  Temperature see  Transducers,  Temperature 

Sending  Unit,  Torque see  Transducers,  Torque 

Sending  Unit,  Voltage see  Transducers,  Voltage 

Sensing  Relays see  Relays,  AC  4 DC 

Servos  see  Solenoids 

Shafts see  Axles;  Shafts,  Drive 

Shaft  Couplings  see  Couplings,  Shaft,  Flexible 

Shafts,  Drive 

Dana  Corp.  Drive  Train  Service  Div SD-2  to  5 

Ford  Motor  Co SD-6  to  7 

Hub  City  Div.  Safeguard SD-8  to  10 

Signal  initiator see  Transducers,  Current 

Signal  Switches see  Transducers,  Current 

Slo-Biow  Fuses see  Fuses 

Sockets see  Connectors;  Terminations,  Electrical 

Solenoids 

Century  Brass  Products  SO-2 

Essex  Group,  United  Technologies SO-3  to  4, 

Fluid  Controls,  Inc SO-5  to  8 

Guaranteed  Parts  Co — .....  SO-9 

Gulf  4 Western SO-IO 

Ledex  Inc SO-11 

Marvel-Schebler/Tillotson SO-12  to  15 

The  Prestolite  Co SO-16 

Speed  Changers .see  Drives,  Speed  increasing/Decreasing 

Speed  Control see  Contactors,  AC  4 DC;  Controllers 

Speed  Drives, 

Increasing/Decreasing  ...see  Drives,  Speed  Increasing/Decreasing 

Speed  Transducer see  Transducers,  Speed 

Sprockets  see  Pulleys,  Power  Drive 

Stabilizer,  Voltage see  Voltage  Regulators 

Stirling  Engines see  Heat  Engines 

Strain  Gage see  Transducers,  Torque 

Switch  Current see  Transducers,  Current 


PRODUCT  4 COMPANY 

Switches 

Alto  International,  LTD 

Cableform,  Inc........ 

Crouse-Hinds,  Co.  

Cutler-Hammer. 

Essex  Group,  United  Technologies 

Flight  Systems 

General  Electric 

General  Electric  

Grayhill  Inc... 

Guaranteed  Parts  Co.  

Gulf  4 Western 

Ledex,  Inc 

Leviton  Mfg. 

Marvel-Schebler/Tillotson 

Molex  Inc 

The  Prestolite  Co 

Rite  Autotronics  Corp 

Stackpole  Components  Co 

Tech  Laboratories  Inc 

Teleflex  Inc 

Transducer  Systems,  Inc 


SW-2 

SW-3 

, ...SW-4  to  6 
, . . SW-7  to  10 
..SW-11  to  13 

SW-14 

..SW-15  to  18 

SW-19 

. . SW-20  to  22 
. . SW-23  to  26 
. . SW-27  to  28 
. . SW-29  to  30 

SW-31 

. . SW-32  to  33 
. . SW-34  to  36 

SW-37 

SW-38 

, . SW-39  to  40 
. , SW-41  to  42 

SW-43 

. . 8W-44  to  47 


Switch,  Position see  Transducers,  Position 

Switch,  Pressure,  Brake see  Transducers,  Pressure,  Brake 

Switch,  Pressure,  Hydraulic see  Transducers,  Pressure,  Hydraulic 

Switch,  Speed see  Transducers,  Speed 

Switch,  Temperature.... see  Transducers,  Temperature 

Switch,  Torque see  Transducers,  Torque 

Switch,  Voltage see  Transducers,  Voltage 

Temperature  Transducer see  Transducers,  Temperature 

Terminals see  Connectors;  Terminations,  Electrical 

Terminal  Boards see  Connectors;  Terminations,  Electrical 

Terminal  Blocks see  Connectors;  Terminations,  Electrical 

Terminals,  Ends see  Connectors;  Terminations,  Electrical 

Terminal  Strips....... see  Connectors; Terminations,  Electrical 

Terminations,  Electrical 

Beau  Products  Div.  of  Vernitron TE-2  to  5 

Bilfro  Corp TE-6 

Calex  Mfg.  Co TE-7  to  8 

Flight  Systems TE-9 

General  Electric TE-10  to  11 

Great  Valley  Industries,  Inc .TE-12  to  15 

International  Trucks TE-16 

K-D  Mfg.  Co TE-17  to  19 

National  Tel-Tronics TE-20  to  23 

Packard  Electric TE-24  to  27 

Rowe  Industries TE-28  to  31 

T 4 B/Thomas  4 Betts TE-32 

Ward-Leonard  Electric  Co. TE-33  to  35 

Time  Delay  Fuses see  Fuses 

Thermocouples see  Transducers,  Temperature 

Toggle  Switches see  Switches 

Torque  Connectors  see  Torque  Converters 

Torque  Converters 

Salsbury  Industries TR-2  to  5 

Twin  Disc  Inc TR-6  to  8 

Torque  Transducer  see  Transducers,  Torque 

Traction  Cables  see  Cables,  Electrical 

Traction  Motors see  Motors,  Traction 

Transaxles see  Axles 

Transducers,  Current 

Essex  Group,  United  Technologies TC-2 

Gulf  4 Western  — TC-3 

Ohio  Semitronics,  Inc — TC-4 

The  Prestolite  Co TC-5 

Transducers,  Position 

Gulf  4 Western TP-2 

Marvel-Schebler/Tillotson  TP-3 

Teleflex  Inc ,.TP-4 


PMOUCT I COMPANY  PAGE  NUMKN 

Transducer  Systems,  Inc TP-5  to  8 

Transducers,  Pressure,  Brake 

Gulf  & Western TB-2 

Teleflex  Inc..., TB-3 

Transducer  Systems,  Inc. TB-4  to  7 

Transducers,  Pressure,  Hydraulic 

BEC  Controls  Corp.  TH-2  to  4 

Edcliff  Instruments TH-5  to  8 

Thomas  G.  Faria  Corp TH-9 

GSE  Inc TH-10  toll 

Gulf  & Western TH-12 

Rite  Autotronics  Corp TH-13 

Teleflex,  Inc. TH-14 

Transducer  Systems  Inc TH-15  to  17 

Transducers,  Speed 

Century  Brass  Products TS-2 

Gulf  & Western TS-3 

Teleflex  Inc TS-4 

Transducer  Systems,  Inc — TS-5  to  8 

Transducers,  Temperature 

Analog  Devices  Inc TT-2to4 

Thomas  G.  Faria  Corp.  TT-5 

Guaranteed  Parts  Co TT-6  to  7 

Gulf  & Western TT-8 

Marvel-Schebler/Tillotson TT-9 

Rite  Autotronics  Corp ...TT-10 

Transducer  Systems  Inc TT-11 

Transducers,  Torque 

GSE  Inc  TQ-2  to  3 

Gulf  & Western TQ-4 

Transducer  System,  Inc. TQ-5 

Transducers,  Voltage 

Calex  Mfg.  Inc..., TV-2  to  3 

Gulf  & Western TV-4 

Transfer  Cases  see  Drives,  Speed  Increasing/Decreasing 

Transmissions,  Automatic 

American  Motors TA-2 

Ford  Power  Products TA-3  to  4 

Transmission  Coolers see  Heat  Exchangers 

Transmissions.  Manual 

American  Motors TM-2 

Borg  Warner,  Warner  Gear  .... TM-3  to  5 

Ford  Power  Products TM-6  to  7 

Tubing see  Fuel  Systems;  Hydraulic  Motors 

U-Joints see  Universal  Joints 

Universal  Joints 

Dana  Corp.,  Drive  Train  Service UJ-2  to  3 

Dana  Corp.,  Vehicular  Group UJ-4  to  7 

Hub  City  Div.,  Safeguard UJ-S  to  9 

Lovejoy  Inc.  UJ-10 

Rockwell  International UJ-11  to  14 

Twin  Disc  Inc UJ-15  to  16 

The  Zeller  Corp UJ-17  to  20 

Vane  Pumps  see  Hydraulic  Motors 

Variable  Pitch  Pulleys see  Pulleys.  Power  Drive 

Ventilators see  Blowers.  Cooling 

Voltage  Regulators 

Cableform  Inc VR-2  to  3 

Essex  Group,  United  Technologies VR-4 

Guaranteed  Parts  Co VR-5 

Gult  & Western  VR-6 

The  Prestolite  Co. VR-7 

Wabash/lpm VR-8to  11 

Voltage  Switch  see  Switches 

Voltage  Transducer see  Transducers,  Voltage 

Welding  Cable see  Cables,  Electric 

Wheel  Bearings see  Bearings 

Wire see  Cables,  Electric 


MANUFACTURER  INDEX 


MANUFACTURER  A COMPONENT  PAGE  NO. 

AEROQUIP  CORP. 

Industrial  Div. 

1225  W.  Main  St. 

Van  Wert.  OH  45891 
419-238-1190 

Hydraulic  Motors HM-2  to  5 

AEROQUIP  CORP. 

Gustin-Bacon  Div. 

2901  Lakeview  Rd. 

Box  927 

Lawrence,  KS  66044 
913-841-4000 

Braking  Systems  and  Components 

Regenerative  and  Non-Regenerative BK-2  to  5 

AG-TRONIC,  INTERNATIONAL  INC. 

1801  W.  B St. 

Hastings,  NE  68901 
402-462-2181 

Generators GN-2to  4 

ALTO  INTERNATIONAL,  LTD. 

11062— 118th  Place,  N.E. 

Kirkland,  WA  98033 
206-827-9606 

Switches SW-2 

ALTURDYNE 
8050  Armour  St. 

San  Diego,  CA  92111 
714-565-2131 

Battery  Chargers BC-2  to  5 

AMERICAN  INSULATED  WIRE  CORP. 

Centra!  Ave.  & Freeman  St. 

Pawtucket,  Rl  02862 
401-726-0700 

Cables,  Electric CA-2 


AMERICAN  MARSH  PUMPS,  INC. 

Universal  Gear  Div. 

P.0.  Box  23038 
722  Porter  St. 

Lansing,  Ml  48909 
517-489-1471 

Clutches CL-12, 13 


AMERICAN  MOTORS  CORP. 

Engine  and  Component  Sales  Dept. 

27777  Franklin  Rd. 

Southfield,  Ml  48034 
313-827-3817 

Alternators  ...., AL-2 

Axles  AX-2 

Braking  Systems  & Components, 

Regenerative  & Non-Regenerative BK-6 

Differentials ..DF-2 

Transmissions,  Automatic TA-2 

Transmissions,  Manual  TM-2 

ANALOG  DEVICES  INC. 

Route  1 Industrial  Park 
Norwood,  MA  02062 
617-329-4700 


Transducers,  Control,  Temperature TT-2  to  4 

ANDERSON  POWER  PRODUCTS  INC. 

145  Newton  St. 

Boston,  MA  02135 
617-787-5880 

Connectors,  Electrical  & Battery  Terminal CN-4  to  7 


MANUFACTURER  & COMPONENT  PAGE  NO. 

Instrumentation  IN-2  to  5 

Interlock  Devices 10-2  to  5 

BEAU  PRODUCTS  DIV. 

Vernitron  Corp. 

117  Union  Ave. 

P.0.  Box  10 
Laconia,  NH  03246 
603-524-5101 


Connectors.  Electrical  & Battery  Terminal CN-8  to  11 

Terminations,  Electrical ,,,,TE-2  to  5 

BEC  CONTROLS  CORP. 

Box  2510  N.W.  Sta. 

Davenport,  IA  52809 
319-391-5220 

Transducers,  Control.  Pressure.  Hydraulic TH-2  to  4 

BEL  FUSE  INC. 

198  Van  Vorst  St. 

Jersey  City,  NJ  07302 
201-432-0463 

Fuses FX-2  to  5 


BERLISS  BEARING  CO. 

644  West  Mt.  Pleasant  Ave. 
Livingston,  NJ  07039 
201-992-4242 


Bearings,  Wheel  and  Motor BR-2 

BILFRO  CORP. 

33635  Coachman  La. 

Solon,  OH  44139 
216-248-0729 

Connectors.  Electrical  & Battery  Terminal CN-12 

Terminations,  Electrical TE-6 


BRIGGS  & STRATTON  CORP. 

P.0.  Box  702 
Milwaukee,  W!  53201 
414-259-5333 

Heat  Engines HE-2  to  5 

BRYANT  ELECTRIC 
Div.  of  Westinghouse 
1421  State  St. 

Bridgeport,  CT  06602 
203-334-5561 

Connectors,  Electrical  & Battery  Terminal CN-13  to  16 

BUNDY  CORP. 

Bundy  Tubing  Div. 

12345  E.  Nine  Mile  Rd. 

Warren,  Ml  48090 
313-758-4511 

Fuel  Systems FS-2  to  5 

Hydraulic  Motors HM-6  to  9 

BUNKER  RAMO  CORP. 

Amphenol  North  America 
2122  York  Rd. 

Oak  Brook,  IL  60521 
312-986-2300 

Connectors,  Electrical  & Battery  Terminal GN-2,  3 

CABLEFORM  INC. 

Zion  Cross  Rds. 

Troy,  V A 22974 
804-589-8224 

Braking  Systems  & Components 

Regenerative  and  Non-Regenerative BK-7  to  10 


Connectors,  Electrical  & Battery  Terminal CN-17  to  20 

Contactors,  AC  & DC CT-2  to  5 

Hydraulic  Motors HM-10  to  11 


MANUFACTURER  « COMPONENT 

(Cabletorm  Inc.  Continued) 


PACE  NO. 


PACE  NO.  MANUFACTURER  I COMPONENT 


instrumentation  IN-6  to  9 

Switches ........ SW-3 


Voltage  Regulators VR-2,3 

CALEX  MANUFACTURING  CO. 

3355  Vincent  Rd. 

Pleasant  Hill,  CA  94523 
415-932-3911 

Terminations,  Electrical TE-7, 8 

Transducers,  Control  Voltage  TV-2, 3 


CEA  DIV. 

Berkleonics  Inc. 

1 Aerovista  Park 

San  Luis  Obispo,  AC  93401 

805-544-5454 

DC-DC  Converters  CV-2  to  4 

CENTURY  BRASS  PRODUCTS,  INC. 

59  Mill  St. 

Waterbury,  Ct  06720 
203-574-7700 

Solenoids SO-2 

Transducers,  Control,  Speed TS-2 


CHAM-CAL  ENGINEERING  CO. 

P.0.  Box  972 

Garden  Grove.  CA  92641 

213-594-8604 

Heat  Exchangers ’. HX-2,  3 

CHRISTIE  ELECTRIC  CORP. 

20665  Manhattan  Place 
Torrance,  CA  90501 
213-320-0808 

Battery  Chargers BC-6 

CLEVELAND  MACHINE  CONTROLS  INC. 

7550  Hub  Parkway 
Cleveland,  OH  44125 
216-524-8800 

Controllers,  Motor,  Variable  Speed  AC  & DC CR-2  to  5 

CLIMAX  METAL  PRODUCTS  CO. 

30202  Lakeland  Blvd. 

Wickliffe,  OH  44092 
216-585-0300 

Pulleys,  Power  Drive PIJ-2,  3 

CORNELL-DUBILIER  ELECTRONICS  01V. 

Federal  Pacific  Electric  Co. 

118  E.  Jones  St. 

Fuquay-Varina,  NC  27526 
919-552-2281 

Relays.  AC  & DC RE-2  to  4 

C-RAN  CORP. 

669  4th  St.  NW 
Largo,  FL  33540 
813-585-3850 

DC-DC  Converters  CV-5, 6 

CROUSE-HINDS  CO. 

Arrow  Hart  Div. 

103  Hawthorn  St. 

Hartford,  CT  06101 
203-249-8471 


Connectors,  Electrical  & Battery  Terminal CN-21, 22 

Relays.  AC  & DC.,.. RE-5  to  7 

Switches SW-4  to  6 

CUTLER-HAMMER 
4201  N.  27th  St. 

Milwaukee,  W!  53216 
414-422-7800 


Relays,  AC&  DC 

Switches 

DANA  CORP. 

Hillsdale  Plant 
411  W.  Carleton  Rd. 

Hillsdale,  Ml  49242 
517-437-4493 

Drives.  Speed  Increasing/Decreasing 

Hydraulic  Motors. 

DANA  CORP. 

Spicer  Clutch  Div. 

P.0.  Box  191 
Auburn,  IN  46706 
219-925-3800 

Axles  . 

DANA  CORP. 

Drivetrain  Service  Div. 

P.0.  Box  321 
Toledo,  OH  43691 
419-866-1841 

Shafts,  Drive 

Universal  Joints 

DANA  VEHICULAR  GROUP 
P.0.  Box  8788 
Toledo,  OH  43623 
419-535-5452 

Universal  Joints 

OATAMETRICS  INC. 

340  Fordham  Rd. 

Wilmington,  MA  01887 
617-658-5410 

Instrumentation 

DEUTSCH  CORP. 

Industrial  Products  Div. 

700  S.  Hathaway  St. 

Banning,  CA  92220 
714-654-0847 

Connectors,  Electrical  & Battery  Terminal 

DICO  COMPANY,  INC. 

Dyneer  Corp. 

200  SW  16th  St. 

P.0.  Box  1344 

Des  Moines,  IA  50305 

515-244-7286 

Braking  Systems  & Components 

Regenerative  & Non-Regcmerative 

Hydraulic  Motors 

DLS  INC. 

222  E.  2nd.  Ave. 

Bremen,  IN  46506 
219-546-4717 

Cables,  Electric 

DURAKOOL  INC. 

1010  N.  Main  ST. 

Elkhart,  IN  46514 
219-264-1116 

Contactors  AC  & DC 

Relays,  AC  & DC 

EDCLIFF  INSTRUMENTS  INC. 

1711 15  S,  Mountain  Ave. 

Monrovia,  CA  91016 
213-358-4571 

Transducers,  Control,  Pressure,  Hydraulic 


. RE-8  to  11 
. SW-7  to  10 


..  OS-2  to  5 
HM-12  to  15 


. AX-3  to  6 


SD-2  to  5 
..  UJ-2,3 


UJ-4  to  7 


IN-10 


CN-23  to  26 


BK-11 

HM-16 


CA-3 


. CT-6  to  9 
RE-12  to  14 


TH-5  to  8 


MANUFACTURER  « COMPONENT 


PACE  NO. 


PACE  NO,  MANUFACTURER  « COMPONENT 


EHV  SYSTEMS  INC. 

1699  A Roosevelt  Ave. 

Bohemia.  NY  11716 
516-589-2525 

Batter/  Chargers 

Controllers,  Motor,  Variable  Speed, 

AC  A DC 

ELECTRICAL  CONDUCTORS  INC. 

2500  Commonwealth  Ave. 

North  Chicago,  IL  60064 
312-689-9090 

Cables,  Electric...... 


ERIE  TECHNOLOGICAL  PRODUCTS  INC, 

645  W.  11th  St. 

Erie,  PA  16512 
814-453-5611 

Connectors,  Electrical  A Battery  Terminal 

ESSEX  GROUP 
Electro-Mechanical  Div. 

Sub.  of  United  Technologies 
6233  Concord  Ave. 

Detroit,  Ml  48211 
313-593-9000 

Relays,  AC  A DC..,. 

Solenoids, 

Switches 

Voltage  Regulators 

ESSEX  GROUP 
Essex  Control  Div. 

Sub.  of  United  Technologies 
131  Godfrey  St. 

Logansport,  IN  46947 
219-753-7521 

Transducers,  Control,  Current.. 

FACET  ENTERPRISES.  INC. 

Motor  Components  Div. 

Elmira,  NY  14903 
607-737-8350 

Fuel  Systems  

FACET  ENTERPRISES,  INC. 

Fuel  Devices  Div. 

696  Hart  Ave. 

Detroit,  Ml  48214 
313-822-7500 

Fuel  Systems 


FAFNIR  BEARING  DIV.  OF  TEXTRON,  INC. 

37  Booth  St. 

New  Britain,  CT  06050 
203-225-5151 

Bearings.  Wheel  and  Motor 

THOMAS  G.  FARIA  CORP. 

Faria  Lane 
Uncasville,  CT  06283 
203-848-9271 

Instrumentation 

Transducers,  Control,  Pressure,  Hydraulic 
Transducers,  Control,  Temperature .. — 

FIDELITY  ELECTRIC  CO.  INC. 

332  N.  Arch  ST. 

Lancaster,  PA  17603 
717-397-8231 

Motors, Traction  .... 


BC-7, 8 


CR-6  to  9 


.....  CA-4  to 7 


CN-27  to  30 


...  RE-15  to  18 

..  SO-3,4 

...SW-llto  13 
VR-4 


.....TC-2 


....  FS-6  to  9 


..  FS-10  to  12 


BR-3 


...IN-11  to  14 
........  TH-9 

TT-5 


MT-2  to  5 


FIRING  CIRCUITS  INC. 

Muller  Ave. 

P.O.  Box  2007 
Norwalk.  CT  06852 
203-846-1633 

Battery  Chargers  

FLEMING  METAL  FABRICATORS 
2810  S.  Tamper  Ave. 

Los  AngSles.'CA  90040 
213-723-8203 

Fuol Systems ............ 


. BC-9  to  12 


FS-13  to  15 


FLEX-A-LITE  CORP. 

5915  Lake  Grove  Ave.,  SW 
Tacoma,  WA  98499 
206-584-1336 

Fans.  Cooling FC-3  to  5 

FLIGHT  SYSTEMS  INC. 

Electric  Vehicle  Cumponents 
P.O.  Box  25 

Mechanicsburg,  PA  17055 
717-697-0333 


Battery  Chargers 

BC-13 

Cables,  Electric 

CA-8 

Connectors,  Electrical  A Battery  Terminal ........ 

CN-31 

Contactors,  AC  A DC.... 

GT-10, 11 

Controllers,  Motor,  Variable  Speed,  AC  A DC 

CR-10  to  12 

Couplings,  Shaft,  Flexible  . 

CS-2 

Fans,  Cooling 

FC-6 

Instrumentation 

....IN-15  to  18 

Interlock  Devices 

ID-6 

Motors, Traction  

. . . . MT-6 

Switches 

SW-14 

Terminations,  Electrical 

TE-9 

FLUID  CONTROLS,  INC. 

8341  Tyler  Blvd. 

Mentor.  OH  44060 
216-255-9711 

Hydraulic  Motors...., 

....HM-17  to  20 

Solenoids... 

SO-5  to  8 

FMC  CORP. 

Drive  Div. 

2045  W.  Hunting  Park  Ave. 

Philadelphia.  PA  19140 
215-225-6000 

Couplings,  Power  Transmission,  Fluid 

CF-2  to  5 

FORD  MOTOR  CO. 

Parts  A Service  Div. 

Industrial  Engine  Operations 
300  Renaissance  Center 
P.O.  Box  43338 
313-568-7435 

Axles  

AX-7,  8 

Heat  Engines 

HE-6,7 

Hydraulic  Motors — 

HM-21,22 

Shafts,  Drive.,,,  — . — 

SD-6. 7 

Transmissions.  Automatic 

TA-3, 4 

Transmissions,  Manual 

TM-6, 7 

GENERAC  CORP. 

Box  8 

Waukesha,  Wl  53187 
414-544-4811 

Alternators  AL-3  to  6 


MANUFACTURER  ft  COMPONENT 


MANUFACTURER  ft  COMPONENT 


PAGE  NO. 


PAGE  NO. 


GENERAL  ELECTRIC  CO. 

6901  Elmwood  Ave 
Philadelphia,  Pa.  19142 
215-726-2626 

Switches SW-15to  18 

Terminations,  Electrical TE-10. 11 

GENERAL  ELECTRIC  CO. 

Industrial  Control  Dept. 

685  W.  Rio  Road 
Charlottesville.  VA  22906 
804-973-1851 

Contactors.  AC  & DC CT-12  to  15 


Controllers.  Motor.  Variable  Speed,  AC  ft  DC CR-13  to  16 

OC-DC Converters  CV-7 

Hydraulic  Motors. HM-23 

Instrumentation IN-19 

Switches SW-19 


GENERAL  ELECTRIC  CO. 

DC  Motor  and  Generator  Dept. 

Erie.  PA  16531 
814-455-5466 

Motors.  Traction,  Electric.  AC  & DC MT-7  to  10 

G & 0 MANUFACTURING  CO. 

138  Winchester  Avenue 
New  Haven.  CT  06508 
203-562-5121 

Heat  Exchangers HX-4  to  7 

THE  BF  GOODRICH  CO 
Engineered  Products  Group 
500  S.  Main  St. 

Akron.  OH  44318 
216-379-2144 

Belts.. BE-2  to  5 

Hydraulic  Motors HM-24  to  27 

THE  GOODYEAR  TIRE  & RUBBER  CO. 

Automotive  Replacement  Products 
Lincoln.  NE  68501 
402-466-8311 

Belts BE-6  to  9 

GRAVHILL,  INC. 

617  Hillgrove  Ave. 

La  Grange.  IL  60525 
312-354-1040 

Relays,  AC&  DC RE-19 

Switches SW-20  to  22 

GREAT  VALLEY  INDUSTRIES.  INC. 

4 Pennsylvania  Ave. 

Malvern.  PA  19355 
215-646-7400 


Cables.  Electric CA-9  to  12 

Connectors,  Electric  & Battery  T erminal CN-32  to  35 

Terminations.  Electrical TE-12  to  15 


GSE  INC. 

23640  Research  Drive 
Farmington  Hills,  Ml  48024 
313-476-7875 

Transducers,  Control,  Pressure,  Hydraulic TH-10, 11 

Transducers,  Control.  Torque  TQ-2,  3 

GTE  SYLVANIA  INC. 

One  Stamford  Forum 
Stamford,  CT  06904 
203-357-2000 


Circuit  Breakers 

Contactors.  AC  & OC . 
Relays.  AC&DC 


GUARANTEED  PARTS  CO..  INC. 
Auburn  Road 
Seneca  Falls.  NY  13148 
315-568-5844 


Alternators 

Cables.  Electric 

Connectors,  Electrical  and  Battery  Terminal 

Fuel  Systems 

Solenoids 

Switches ..... 

Transducers.  Control,  Temperature 

Voltage  Regulators 


GUARDIAN  ELECTRIC  MFG.  CO.  OF  CA 
4030  V/.  Spencer  St. 

Torrance,  CA  90503 
213-542-8651 

Relays,  AC  & DC 


GULF  & WESTERN  MFG.  CO. 

26261  Evergreen  Rd. 

P.O.  Box  999 
Southfield,  Ml  48037 
319-326-8111 

Battery  Chargers 

Cables.  Electric 

Connectors,  Electrical  and  Battery  Terminal 

Controllers.  Motor.  Variable  speed 

AC  & DC 

DC-DC  Converters  

Fuel  Systems 

Heat  Exchangers 

Relays.  AC  & DC 

Solenoids 

Switches 

Transducers.  Control,  Current 

Transducers.  Control.  Position 

Transducers.  Control,  Pressure.  Brake 
Transducers,  Control, Pressure.  Hydraulic.. 

Transducers.  Control.  Speed 

Transducers.  Control,  Temperature 

Transducers,  Control.  Torque 

Transducers,  Control,  Voltage — 

Voltage  Regulators 

HARRISON  RADIATOR  DIV. 

General  Motors  Corp. 

200  Upper  Mountain  Rd, 

Lockport.  NY  14094 
716-439-2011 

Air  Conditioners ... 

Heaters 

Heat  Exchangers 

HARTFORD  BEARING  CO.  DIV. 

Virginia  Industries 
951  West  St. 

Rocky  Hill,  CT  06067 
203-529-7441 

Bearings,  Wheel  and  Motor 


. CB-2  to  4 
CT-16 


RE-20  to  22 


AL-7 

CA-13  to  16 
CN-36  to  39 
FS-16  to  19 

SO-9 

SW-23  to  26 
....  TT-6.7 
VR-5 


RE-23  to  26 


....  BC-14 
. CA-17, 18 
....  CN-40 

....  CR-17 

CV-8 

FS-20 

HX-8 

RE-27  to  30 
....  SO-10 
.SW-27,  28 

TC-3 

TP-2 

TB-2 

....  TH-12 

TS-3 

TT-8 

TO-4 

TV-4 

......  VR-6 


AC-2 

HT-2 

HX-9 


. . BR-4  to  7 
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MANUFACTURER  i COMPONENT 


PAGE  NO. 


PAGE  NO. 

HAYDEN  INC. 

1531  Pomona  Road 
Corona.  CA  91720 
714-735-4900 

Fans.  Cooling FC-7  to  10 

Heat  Exchangers HX-10  to  13 

HB  ELECTRICAL  MFG.  CO.  INC. 

1125  National  Parkway 
P.0.  Box  1466 
Mansfield.  OH  44901 
419-747-2024 


Contactors.  AC  & OC  CT-17  to  20 

Controllers.  Motor.  Variable  Speed  (AC  & OC) CR-18  to  21 


HEIMER  INDUSTRIES 
3329  S.W.  Military  Dr. 

San  Antonio,  TX  78211 
512-924-6474 

Fuel  Systems FS-21  to  24 

HEWLETT-PACKARD 
1501  Page  Mill  Rd. 

Palo  Alto,  CA  94304 
213-877-1281 


DC-DC  Converters  CV-9  to  12 

HI-LO  MFG.  CO. 

1700  G.  Freeway  Blvd. 

Minneapolis.  MN  55430 
612-566-2510 

Belts , BE-10  to  13 

Drives.  Speed  Increasing/Decreasing DS-6  to  8 

Pulleys.  Power  Drive PU— 4 to  6 


HOBART  BROTHERS  CO. 

Power  System  Div. 

Hobart  Square 
Troy,  OH  45373 
513-339-6011 

Battery  Chargers BC-15  to  18 


HONEYWELL  MOTOR  PRODUCTS 
P.O.  BOX  106 
Rockford.  IL  61105 
815-966-3600 

Generators GN-5  to  8 


HUB  CITY  DIV. 

Safeguard  Power  Transmission  Co. 
P.O.  Box  1089 
Aberdeen.  SD  57401 
605-225-0360 


Drives.  Speed  Increasing/Decreasing DS-9, 10 

Shafts.  Drive SD-8  to  10 

Universal  Joints  UJ-8, 9 


HUNTER  MFG.  CO. 

30525  Aurora  Rd. 

Cleveland.  OH  44139 
216-248-6111 

Heaters HT-3  to  5 

HYDURA  PRODUCTS 
The  Oilgear  Co. 

2304  S.  51st  ST. 

Milwaukee.  Wl  53219 
414-327-1700 

Hydraulic  Motors HM-28  to  31 


MANUFACTURER  « COMPONENT 

ICORE  INTERNATIONAL 
180  N.  Wolfe  Rd, 

P.O.  Box  8005 
Sunnyvale,  CA  94088 
408-732-5400 

Connectors.  Electrical  & Battery  Terminal CN-41  to  44 


INTERNATIONAL  TRUCKS,  OEM  SALES 
401  N Michigan  Ave. 

Chicago,  IL  60611 
312-836-3300 

Axles  AX-9 

Cables.  Electric CA-19 

T erminations.  Electrical ...  TE-16 

INTERNATIONAL  RECTIFIER  CORP. 

Semiconductor  Div. 

233  Kansas  St. 

El  Segundo,  CA  90245 
213-772-2000 


Controllers,  Motor,  Variable  Speed.  AC  & DC . . CR-22 

Fuses...., FX-6'.  7 


JULIAN  ELECTRIC  INC. 

70 1 Blackhawk  Dr. 

Westmont,  IL  60559 
312-920-8950 

Cables,  Electric CA-20  to  23 

KAYDON  BEARING  DIV. 

Keene  Corp. 

2860  Me  Cracken  St. 

Muskegon,  Ml  49443 
616-755-3741 

Bearings,  Wheel  and  Motor BR-8  to  10 

K-D  Tools 

K-D  Manufacturing  Co. 

3575  Hempland  Rd. 

Lancaster,  PA  17604 
717-285-4581 

Connectors,  Electrical  and  Battery  Terminal CN-45  to  47 

Terminations,  Electrical TE-17  to  19 

KLINETICS,  INC. 

S & S Div. 

9 W.Third  St. 

Media,  PA  19063 
215-565-5388 


DC-DC  Converters CV-13 

Fuses FX-8 

Instrumentation IN-20 

K00L-0-MATIC  CORP. 

1831  Terminal  Rd. 

Niles,  Ml  49120 
616-683-2600 

Blowers,  Cooling BL-2  to  5 

KW  BATTERY  CO. 

3555  Howard  St. 

Skokie,  IL  60076 
312-982-8346 


Battery  Chargers 6C-19  to  22 

LA  MARCHE  MFG.  CO. 

106  Bradrock  Dr. 

Des  Plains,  IL  60018 
312-299-1188 

Battery  Chargers BC-23  to  26 

LAWNEL  CORP. 

P.O.  Box  206 
Bluefield.  VA  24605 
703-326-1171 

Motors,  Traction  MT-ii  to  14 
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MANUFACTURER  A COMPONENT 

LEDEX,  INC. 

801  Scholz  Dr. 

P O.  Box  4?? 

Vandalia.  OH  4S377 
513-898-3621 

Solenoids ,, 

Switches 

LEROY-SOMER  INC. 

16  Passaic  Ave. 

Fairfield.  NJ  07006 
210-227-9277 

Motors.  Traction 

LESTER  EQUIPMENT  MFG.  CO. 

2840  Coronado  St. 

Anaheim.  CA  92806 
715-630-2260 

Battery  Chargers 

LEVITON  MANUFACTURING  CO. 

59-25  Little  Neck  Parkway 
Little  Neck.  N.Y.  11362 
212-229-4040 

Cables.  Electric 

Connectors.  Electrical  & Battey  Terminal 


Interlock  Devices 

Switches 

LIPE-ROLLWAY  CORP. 

806  Emerson  Ave. 

Syracuse,  NY  13221 
315-488-5411 

Clutches 

LOVEJOY,  INC. 

2655  Wisconsin  Ave. 

Downers  Grove,  IL  60515 
312-852-0500 

Couplings,  Shaft,  Flexible  

Drives,  Speed  Increasing/Decreasing  . . . 

Pulleys,  Power  Drive 

Universal  Joints  

MAGNECRAFT  ELECTRIC  CO, 

5575  N.  Lynch  Ave. 

Chicago,  IL  60630 
312-282-5500 

Relays,  AC  & DC 

MARVEL-SCHEBLER/TILLOTSON  DIV. 
Borg-Warner  Corp. 

2195  S.  Elwin  Rd. 

Decatur,  IL  62525 
217-428-4631 

Fuel  Systems  

Solenoids 

Switches 

Transducers,  Control,  Position 

Transducers,  Control,  Temperature 


PANE  NO. 


. ...  SO-11 
..SW-29,30 


MT-15  to  17 


BC-27  to  30 


..  CA-24 
..  CN-48 
, ...FX-9 
....  ID-7 
. . SW-31 


CL-2,  3 


CS-3  to  6 
...  DS-11 
....  PU-7 
....UJ-10 


. RE-31  to  34 


FS-25  to  28 
SO-12  to  15 
, . SW-32,  33 

TP-3 

TT-9 


MANUFACTURER  « COMPONENT  PACE  NO. 

Air  Conditioners AC-3  to  6 

Blowers,  Cooling BL-6  to  9 

Fans,  Cooling — FC-11 

MELBEN  PRODUCTS  CO.  INC. 

Production  Dr. 

Harrison,  OH  45030 
513-367-4855 

Fuel  Systems  FS-29 

MERCURY  ELECTRONICS  CORP. 

339  E.  Cottage  Place 
York.  Pa.  17405 
717-854-9557 

Cables,  Electric CA-25  to  28 

MIDLAND-ROSS  CORP, 

Midtex  Div. 

1650  Tower  Blvd, 

North  Mankato,  MN  56001 
507-625-6521 

Relays,  AC  & DC RE-35  to  38 

MODINE  MANUFACTURING  CO. 

1500  De  Koven  Ave. 

Racine,  Wl  53401 
414-633-24 V; 

Heat  Exchangers HX-14  to  17 

MOLEX  INC. 

2222  Wellington  Court 
Lisle.  IL  60532 
312-969-4550 


Connectors,  Electrical  & Battery  Terminal... CN-49, 50 

Switches SW-34  to  36 


MORSE  CHAIN  DIV. 

Borg-Warner  Corp. 

South  Aurora  Street 
Ithaca,  NY  14850 
607-272-7220 

Drives,  Speed  Increasing/Decreasing DS-12  to  15 

MOTOR  APPLIANCE  CORP, 

Spirit  West  Industrial  Park 
555  Mercury  Blvd. 

Chesterfield,  MO  63017 
314-532-3406 

Battery  Chargers BC-35, 36 

NATIONAL  TEL-TRONICS 
Electro  Audio  Dynamics,  Inc. 

State  Road  Hill 
Meadville,  PA  16335 
814-724-6440 


Fuses  . F-10  to  12 

Terminations,  Electrical .TE-20  to  23 


NATIONWIDE  ELECTRONIC  SYSTEMS  INC, 

1536  Brandy  Parkway 
Streamwood,  IL  60103 
312-289-8820 

Instrumentation  IN-21  to  24 


MASTER  CONTROL  SYSTEMS.  INC. 

910  N.  Shore  Dr. 

Lake  Bluff,  IL  60044 
312-295-1010 

Battery  Chargers BG-31  to 34 


OHIO  MANUFACTURING  CO. 

P.O.  Box  456 
Chardon,  OH  44024 
216-286-9535 

Pulleys,  Power  Drive — . . — PU-8  to  11 


MCLEAN  ENGINEERING  LABORATORIES 
70  Washington  Rd. 

Princeton  Junction,  NJ  08550 
609-799-0100 


OHIO  SEMITRONICS  INC. 
1205  Chesapeake  Ave. 
Columbus,  OH  43212 
614-486-9561 
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PACE  NO. 


MANUFACTURER  • COMPONENT  PARE  NO. 

(Ohio  Samitronios  Inc,  Continued) 

Instrumentation IN-25. 26 

Transducers,  Control.  Current TC-4 


OMNIFAC  CORP. 

1700  6.  Whipp  Rd 
Dayton.  OH  45440 
513-434-8400 

instrumentation 
Interlock  Devices... 


IN-27, 28 

ID-8 


ONAN  CORPORATION 
1400  73rd  Ave.  NE 
Minneapolis,  MN  55432 
612-574-5000 

Motors,  T raction MT-18  to  21 

PARKARD  ELECTRIC  DIV. 

General  Motors  Corp. 

P.O.  Box  431 
Warren,  OH  44486 
216-373-2633 


Cables,  Electric CA-29  to  32 

Connectors.  Electrical  & Battery  Terminal CN-51  to  54 


Fuses FX-13  to  16 

Terminations,  Electrical TE-24  to  27 

PARKER  HANNIFIN  CORP. 

Mobile  Hydraulic  Div. 

17325  Euclid  Ave. 

Cleveland,  OH  44112 
216-531-3000 

Hydraulic  Motors HM-32  to  35 

PARKER  HANNIFIN  CORP. 

EIS  Div. 

695  High  St. 

P.O.  Box  701 
Middletown,  CT  06457 
203-346-8624 

Braking  Systems  & Components.  Regenerative 

and  Non-Regenerative. BK-12 

PARKER-HANNIFIN  CORP. 

Refrigeration  & Air 
Conditioning  Div, 

15  Depew  Ave. 

Lyons.  NY  14489 
315-599-6085 

Air  Conditioners AC-7  to 9 


PENTA  ENGINEERING  CO. 

615  W.  Covina  Blvd. 

San  Dimas,  CA  91773 
714-599-6085 

Controllers,  Motor, 

Variable  Speed.  AC  & DC CR-23 

DC-DC Converters  CV-14 

Instrumentation IN-29, 30 


PENNWALTCORP. 

S.  S.  White  Industrial  Products 
151  Old  New  Brunswick  Rd. 

Piscataway,  NJ  08854 
201-752-8300 

Couplings,  Shaft,  Flexible  CS-7, 8 

PERMCO  INC. 

1500  Frost  Rd. 

P.O,  Box  68 
Streetsboro.  OH  44240 
216-626-2801 


MANUFACTURER  A COMPONENT 


Hydraulic  Motors HM-36  to  39 


PMC  DIVISION 

William  M.  Brobeck  & Associates 
California  Corp. 

1235  Tenth  St. 

Berkeley,  CA  94710 
415-524-8664 

Controllers,  Motor,  Variable  Speed, 

AC  & DC CR-26  to  28 

POOLE  CO. 

1700  Union  Ave. 

Baltimore.  MD  21211 
301-235-0600 

Couplings,  Shaft,  Flexible  CS-9  to  12 


POWER  FUNCTIONS  ENGINEERING 
3831  Cavalier  Dr. 

Garland,  TX  75042 
214-278-0996 


Controllers,  Motor,  Variable  Speed, 

AC  & DC 


CR-24, 25 


THE  PRESTOLITE  CO. 

Eltra  Co. 

511  Hamilton  St. 

Toledo.  OH  43694 
419-255-4068 

DC-DC  Converters CV-15 

Motors,  Traction  MT-22  to  25 

Relays.  AC&OC RE-39 

Solenoids  SO-16 

Switches SW-37 

Transducers,  Control,  Current  TC-5 

Voltage  Regulators VR-7 


PROKO  INTERNATIONAL 
12511  Beatrice  St. 

Los  Angeles,  CA  90066 
213-391-6391 

Air  Conditioners.,..,..,,. AC-10 

PT  BRAKE  LINING  CO. 

17  Shepard  St.,  Lawrence 
Industrial  Park 
Lawrence,  MA  01842 
617-686-3861 

Braking  Systems  & Components,  Regenerative 

and  Non-Regenerative BK-13, 14 

RECREATIONAL  PRODUCTS 
MARKETING,  INC. 

P.O.  Box  7936 
1724  Mary  St. 

Waco,  TX  76710 
817-754-5687 

Fuel  Systems ....FS-30 

RED  DOT  CORP. 

495  Andover  Park  East 
Seattle,  WA  98188 
206-575-3840 

Air  Conditioners  AC-11, 12 

Heaters HT-6  to  8 

RELAY  SERVICE  CO. 

1310  N.  Pulaski  Rd. 

Chicago,  IL  60651 
312-252-2700 

Relays,  AC  & OC RE-40  to  42 
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MANUFACTURER  1 COMPONENT  PAGE  NO. 

RENOLD  INC. 

P.O.  Box  A 
Westfield,  NY  14787 
716-326-3121 

Couplings.  Shaft,  Flexible — CS-13  to  16 

REVCOR  INC. 

251  Edwards  Ave. 

Carpentersville.  IL  60110 
312-428-4411 

Blowers,  Cooling  BL-10  to  12 

Fans,  Cooling FC-12 

REXROTH  CORP. 

Mobile  Hydraulics  Div. 

Old  Mansfield  Rd. 

Wooster.  OH  44691 
216-262-2010 

Hydraulic  Motors HM-4Q  to  43 


RITE  AUTOTRONICS  CORP. 
3485  S.  La  Cienega  Blvd. 
LoS  Angeles,  CA  90016 
213-836-7900 


Instrumentation IN-31  to  34 


Transducers,  Control,  Pressure,  Hydraulic 

TH-13 

Transducers.  Control.  1 emperature 

TT-10 

ROCKWELL  INTERNATIONAL 
Automotive  Operations 
2135  W.  Maple  Rd. 

Troy.  Ml  48084 
313-435-1000 

AX-10  to  13 

Braking  Systems  & Components. 

Regenerative  and  Non-Regenerative  

BK-15  to  17 

Universal  Joints 

UJ-11  to  14 

THE  ROGERS  MANUFACTURING  CO. 

275  N.  Arlington  St. 

Akron,  OH  44305 
216-376-5113 

Pulleys,  Power  Drive PU-12 

ROWE  INDUSTRIES 
6225  Bonore  Rd. 

Toledo,  OH  43612 
419-729-9761 


Cables,  Electric • • • CA-33  to  36 

Connectors.  Electrical  and 

Battery  Terminal CN-55  to  58 

Disconnects.  Emergency OE-2  to  5 

Terminations,  Electrical ....TE-28  to  31 


SALSBURY  INDUSTRIES 
1010  E.  62nd  St. 

Los  Angeles,  CA  90001 
213-242-6181 

Alternators  

Clutches 

Torque  Converters 

SCHATZ-FEDERAL 
Fairview  Ave. 

P.O.  Box  1191 
Poughkeepsie.  NY  12602 
914-452-6000 

Bearings,  Wheel  and  Motor 


...  AL-8,  9 
...  CL-4.5 
, TR-2  to  5 


BR-11  to  14 


MANUFACTURER  S COMPONENT 

SCHAUER  MFG.  CORP. 

4500  Alpine  Ave. 

Cincinnati,  OH  45242 
513-791-3030 

Battery  Chargers  

SEVCON 

Div.  of  Technical  Operations  Inc. 

40  North  Ave. 

Burlington,  MA  01803 
617-272-2000 

Controllers.  Motor,  Variable  Speed, 

AC&  DC. 

SPECTRA-STRIP 
7100  Lampson  Ave. 

Garden  Grove.  CA  92642 
714-892-3361 

Cables,  Electric — 

Connectors,  Electrical  and 

Battery  Terminal 


BC-37  to  39 


CR-29  to  32 


. . CA-37, 38 
CN-59  to  62 


SPERRY-VICKERS 
North  American  Group 
1401  Crooks  Rd. 

Troy,  Ml  48084 
313-280-2321 

Hydraulic  Motors HM-44  to  46 


SPICER  CLUTCH  DIV. 

Dana  Gorp. 

Fifth  and  Brif.don  Sts. 

Auburn,  IN  46706 
219-925-3800 

Clutches ,0  9 

Differentials Df:'3 


STACKPOLE  COMPONENTS  CO. 

Dept.  EM 
P.O.  Box  M 
Farmville,  VA  23901 
804-392-4111 

Switches  — SW-39,  40 


STERLING  POWER  SYSTEM  CORP. 
P.O.  Box  1187 
7101  Jackson  Rd. 

Ann  Arbor,  Ml  48106 
313-665-6767 

Heat  Engines 

STEWART  WARNER  CORP. 

South  Wind  Div. 

1514  Dover  St. 

Indianapolis,  IN  48221 
317-267-1613 

Heaters...... 

STRUTHERS-DUNN,  INC. 

Lambs  Rd. 

Pitman,  NJ  08071 
609-589-7500 

Relays,  AC  & DC 

TECH  LABORATORIES  INC, 
Bergen  & Edsall  Blvds. 

Palisades  Park,  NJ  07650 
201-944-2221 

Switches 


HE-8  to  11 


....  HT-9, 10 


RE-43  to  46 


...SW-41,42 
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MANUFACTURER  & COMPONENT 


PAGE  NO. 


PAGE  NO. 


TECNETICS  INC. 

1625  Range  St. 

P.O.  Box  910 
Boulder.  CO  80306 
303-442-3837 

DC-DC  Converters  

TECUMSEH  PRODUCTS  CO. 
Lauson-Power  Products  Div. 

900  North  St. 

Grafton.  Wl  53024 
414-377-2700 

Heat  Engines 

TELEFLEX  INC. 

1816  57th  St. 

Sarasota.  FL  33580 
605-225-0360 

Cables.  Electric 

Instrumentation 

Switches 

Transducers,  Control,  Position  . 

Transducers,  Control.  Pressure. 
Brake 

Transducers.  Control.  Pressure, 

Hydraulic 

Transducers.  Control.  Speed  . . . 


CV  16  to  19 


HE-12  to  15 


....  CA-39 
IN-35  to  ’3 

SW- 13 

TP  1 

TB-3 

— TH-14 
TS-4 


THOMAS  AND  BETTS  CORP 
920  Route  202 
Raritan.  NJ  08369 
201-685-1600 

Connectors.  Electrical  and 


Battery  Terminal CN-63  to  66 

Disconnects.  Emergency QE.g_  7 

Terminations.  Electrical TE-3? 


THE  TIMKEN  COMPANY 
P.O.  Box  1126  E 
Wall  Street  Station 
New  York,  NY  10268 
800-221-3333 

Bearings.  Wheel  and  Motor br.-jq  (0  22 


MANUFACTURER  & COMPONENT 

Transducers,  Control  Pressure. 

Hydraulic TH-15  to  17 

Transducers.  Control,  Speed TS-5  to  8 

Transducers.  Control,  Temperature... ...TT-11 

Transducers,  Control.  Torque TQ-5 


TRW  BEARINGS  DIV. 

TRW  Inc. 

402  Chandler  St. 

Jamestown.  NY  14701 
716-661-2100 

Bearings.  Wheel  and  Motor BR-15  to  18 

TWIN  DISC  INC. 

1340  Racine  St. 

Racine.  Wl  53403 
414-634-1981 


Clutches  

Couplings,  Power  Transmission, 

Fluid..: 

Torque  Converters 

Universal  Joints 

UNIROYAL  INC. 

Power  Transmission  Div. 

Middlebury,  CT  06749 
203-573-3717 

Belts 

VACO  PRODUCTS 
1510  Skokie  Blvd. 

Northbrook.  IL  60062 
312-564-3300 

Connectors,  Electrical  and 
Battery  Terminal  

VAPOR  CORP. 

Transportation  Systems  Div. 

6420  W.  Howard  St. 

Chicago,  IL  60648 
312-631-9200 

Contactors.  AC  & DC  

Relays,  AC  & DC  


CL-10, 11 

CF-6  to  9 
TR-G  to  8 
UJ-15, 16 


BE-14  to  16 


CN-67,  68 


CT-21  to  24 
RE-47  to  50 


THE  TORRINGTON  COMPANY 
Special  Products  Div. 

59  Field  St. 

P.O.  Box  1008 
Torrington.  CT  06790 
203-482-9511 

Bearings.  Wheel  and  Motor BR-23  to  26 


TOTAL  PERFORMANCE  PRODUCTS 

830  N.  Lake  St 

Burbank,  CA  91502 

213-845-1583 

213-849-5008 


Fans.  Cooling FC_2 

Heat  Exchangers HX-18 

TRANSDUCER  SYSTEMS.  INC. 

710  Davisville  Rd. 

Willow  Grove.  PA  19090 
215-657-0800 

Switches SW-44  to  47 

Transducers,  Control.  Position TP-5  to  8 

Transducers.  Control.  Pressure, 

Brake TB-4  to  7 


VELONEX  DIV. 

560  Robert  Ave. 

Santa  Clara.  CA  95050 
408-727-7370 

Instrumentation  . 


WABASH/IPM 
200  E.  Daniels  Rd. 

Palatine,  IL  60067 
312-359-4710 

Alternators al-10,  11 

Pulleys,  Power  Drive PU-13, 14 

Voltage  Regulators VR-8  to  11 


WAGNER  DIVISION 
McGraw  Edison  Co. 

100  Misty  Lane 
Parsippany,  NJ  07054 
210-386-9300 

Braking  Systems  & Components. 
Regenerative  & Non-Regenerative 

WARD  LEONARD  ELECTRIC  CO.  INC. 

31  South  St. 

Mount  Vernon,  NY  10550 
914-664-1000 


BK-18,  19 
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MANUFACTURER  4 COMPONENT 

Ward  Leonard  Electric  Co.  Inc.  (Continued) 

Contactors.  AC  & DC  — CT-25  to  28 

Relays.  AC  & DC RE-51  to  54 

Terminations,  Electrical TE-33  to  35 

WARNER  GEAR  DIV. 

Borg-Warner  Corp. 

P.0.  Box  2688 
Muncie,  IN  47302 
317-286-6100 

Transmissions,  Manual TM-3  to  5 

YOUNG  RADIATOR  CO. 

2825  Four  Mile  Rd. 

Racine,  Wl  53404 
414-639-1010 

Heat  Exchangers  HX-19,  20 

ZELLER  CORP. 

P.0.  Box  278 
Defiance,  OH  43512 
419-784-2244 

Universal  Joints UJ-17  to  20 

ZENITH  CONTROLS  INC. 

830  W.  40  St. 

Chicago,  IL  60609 
312-247-6400 

Contactors,  AC  & DC  CT-29,  30 

Relays,  AC  & DC  RE-55, 56 


RR/SON 


GENERAL  MOTORS  CORPORATION 


RADIATOR  DIVISION 

LOCKPORT,  NEW  YORK  14094 


Harrison  Radiator  Division,  General  Motors  Corporation 
200  Upper  Mountain  Road 
Lockport,  New  York  14094 

Phone:  (716)  439-2011 


Harrison  offers  a wide  variety  of  vehicular  heat  transfer 
devices  including  air  conditioners,  heaters  and  various 
heat  exchangers c Currently  these  units  are  available  for 
prototype,  production  and  service  applications. 


AC-2 


LOBOY®  AIR  CONDITIONERS 


McLean  LOBOY*  air  conditioners  are  designed  specifically  to  coo 
b.ectromc  enclosures  using  the  CLOSED  LOOP  SYSTEM  ao 
proach.  Recirculating  and  cooling  the  internal  air  assures  con 
stant  clean  air  in  contact  with  electronic  components  Centrifuga 
biowers  circulate  cool  air  to  provide  maximum  heat  removal  anc 
Pliable  operation 

Highest  quality  refrigeration  and  electrical  components  provids 
twenty-thousand  hours  of  continuous  duty  In  a wide  range  o 
environments  and  ambient  temperatures  to  125  F Constant  duty 
operation  reduces  high  current  starting  transients,  eliminates  relay 
point  arcing  and  extends  compressor  and  motor  life 

The  115V  80  cycle.  230V  60  cycle  and  230V  50  cycle  units  are 
available  in  door-mounted  or  rack-mounted  versions  Each  an 
conditioner  features  standard  cabinet  mounting  for  quick  in- 
stillation. 

FEATURES 

• Large  effective  area  of  inlet  filter  reduces  maintenance  fre- 
quencies 

• Easy  LIFT-OUT.  cleanable  and  reusable  aluminum  inlet  filter 

• Dependable  pressure-sensing  hot  gas  bypass  valve  maintains 
proper  load  on  compressor  under  low  heat  dissipation  con- 
aitions 

• Ready  access  to  refrigeration  and  electrical  components  tor 
service  and/or  maintenance  by  removing  inlet  filter. 

• LOBOY®  BTU  ratings  have  been  established  at  the  maximum 
ambient  operating  temperatures  of  125‘F  A substantial  improve- 
ment in  heat  removal  does  occur  when  operating  in  ambient 
temperatures  below  125’F. 

• LOBOY*  air  conditioners  are  readily  available  in  various  BTU 
capacities. 

• Cabinet  construction  is  cold-rolled  steel  phosphatized  and 
painted  semi-gloss  black,  baked  enamel  Alternate  colors  and  or 
finishes  by  special  arrangements 

• Special  coatings  for  coils  and  copper  lines  available  for  units 
required  to  operate  in  harsh  environments 


9560  85TH  AVENUE  NO  MAPlE  GROVE  MINNESOTA  55369  PHONE  612/425  4747 


• 38  • long  * 19  wide  * 8 deep 


FEATURES 


HEAT  PIPE/HEAT  EXCHANGERS 


Model  HP-3800 


• One  dual  centrifugal  blower  on  enclosure 
side  and  transverse  (slot)  blower  on 
ambient  side 


• Small,  compact  and  lightweight— 75 
pounds 


Front  View 


McLean  Heat  Pipe/Heat  Exchangers  are  designed  to 
remove  heat  from  electronic  enclosures  with  a nominal 
temperature  differential  above  ambient  (Refer  to  graph 
below  ) The  heat  pipes  provide  an  air  to  air  system  that 
utilizes  the  most  advanced  method  ot  heat  transfer  the 
heat  pipe  core,  to  transfer  heat  from  inside  an  electronic 
enclosure  to  the  outside  environment  The  heat  pipe  heat 
exchanger  is  a self-contained  system  in  that  no  external 
medium  other  than  air  is  used 

Performance  of  McLean 
Heat  Pipe/Heat  Exchangers 


9540  S5TM  AVENUE  NO  MAPIE  GBOVE  MINNESOTA  55369  PHONE  612  42S47Z7 


• Easily  mountable  on  enclosure  door, 
bulkhead  or  rack  rails 

• Gasket  mounting  kit  included 

• Available  only  in  1 15v  60hz/1ph  con- 
figuration 

• Maximum  3 amp  draw 

• 6 service  cord 

• Operating  temperature  range— 0°F  to 
125°F 

• Cabinet  construction  is  C R steel 
phosphatized  and  finished  in  semigloss 
black,  baked  enamel 

• Special  coating  tor  heat  pipe  cores  avail- 
able at  extra  cost  when  units  are  required 
to  operate  in  hostile  environments 

Model  HP-3600 

FEATURES 

• Small,  compact  and  lightweight  — 75 
pounds 

• 36V'  long  ■ 15"  wide  * 7"  deep 

• Two  (2)  dual  centrifugal  blowers 

• Available  in  either  1 15v/60hj/lph, 
230v/50hz/1ph  or  230v/60hz/ Iph  power 
configurations 

• Maximum  4 amp  power  draw  on  115v 
units 

• 6 service  cord 

• Easily  mounts  on  either  inside  or  outside 
of  enclosure  door,  bulkhead  or  rack  rails 
Face  mounting  is  standard  Optional  rail 
mounting  is  extra 

• Operating  temperature  range— 0°F  to 
125°  F 

• Cabinet  construction  is  C R steel,  phos- 
phatized  and  finished  in  baked  hammer- 
tone  grey 

• Special  coating  for  heat  pipe  cores  avail- 
able at  extra  cost  when  units  are  required 
to  operate  in  hostile  environments 

ENGINEERING 
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MODEL  2EB412AR44 

McLean  Heat  Exchanger  models  are  designed 
and  manufactured  to  meet  individual  specifications 
and  applications  Model  2EB412AR44  is  a heat  ex- 
changer assembly  designed  for  mounting  in  the 
front  panel  of  a standard  19"  electronic  cabinet, 
and  for  removing  the  heat  from  the  air  being  re- 
circulated within  the  cabinet  The  system  does  not 
use  room  ambient  air.  nor  does  it  exhaust  warm 
inside  cabinet  air  into  the  atmosphere  The  model 

described  was  designed  to  maintain  an  interior 
cabinet  temperature  at  a maximum  of  80  F.  with 
a 1 KW  heat  dissipation.  This  is  a water  cooled 
heat  exchanger  model  using  66  F to  70  F chilled 
inlet  water  Substantially  more  cooling  may  be 
obtained  by  using  refrigerated  water  or  direct  ex- 
pansion of  a refrigerant  Likewise,  a higher  am- 
bient temperature  may  be  obtained  by  the  use  of 
a warm  or  hot  water  circulating  system. 

EXHAUST  VARIATIONS 

The  flow  pattern  of  McLsan  packaged  blowers 
may  be  altered  to  meet  specifications.  Various 
methods  of  discharge  are  available.  Type  A.  the 
most  popular,  is  available  in  all  capacities  from 
stock.  Flow  direction  and  geometry  of  housing  is 
designated  by  a letter  following  model  number. 

i.e.  Model  2EB408A  discharges  diagonally  upward, 
while  Model  2EB408C  discharges  vertically  from 
top  rear  housing  Model  2EB408E  indicates  a re- 
cessed model  with  air  flow  diagonally  upward  and 
Model  2EB408G  is  recessed  with  vertical  dis- 
charge. 

HEATER-COOLER 


This  custom  built  ni|yr  unit  cools  or  heats  systems  in  field 
installations,  unheated  military  huts,  unattended  control 
stations  and  mobile  vans.  The  unit  shown  is  designed  to 
keep  an  electronic  enclosure  at  an  even  65  F with  sur- 
rounding temperature  in  still  air  as  low  as  10°F  It  will 
also  flush  and  cool  with  clean  fi'tered  air,  electronic  cab 
inets  when  the  remote  thermostat  indicates  cooling  is  re 
quired 

When  moderate  heating  is  required,  internal  dampers  are 
automatically  positioned  to  te-circulate  air  within  the 
enclosure  without  drawing  in  fresh  air  Heat  comes  from 
internal  heat  dissipation  from  the  electronic  components. 
When  vibstantial  heating  is  required,  an  internal  relay  ener 
gires  a 100C  watt  electric  heater  to  maintain  a predeter 
mined  temperature. 

Front  panel  contains  a circuit  breaker  to  protect  heating 
elements.  Three  pilot  lights  indicate  “Power  On”,  “Fresh 
Air"  and  “Heater  On".  A terminal  strip  is  provided  on  the 
rear  for  power  input  and  for  a 4 wire  connection  to  the  2 
step  thermostat. 

n»IU!!  Heater-Cooler  units  are  custom  made  to  meet  mdi 
vidual  applications  and  requirements. 


SOLID  STATE  CONTROLLER 


The  rm|ean  Solid  State  Controller  is  an  electronic  con 
trol  designed  to  sense  temperature  within  an  elec 
tronic  enclosure,  and  to  accordingly  ad|ust  the  speed 
of  a blower  or  fan  providing  air  to  the  enclosure  The 
automatic  adjustment  of  a blower/fan  speed  by  this 
device  has  the  advantage  of  substantially  lower 
blower/fan  noise  at  normal  operating  temperatures, 
longer  motor  life,  plus  control  of  interior  cabinet 
temperatures  to  within  plus  or  minis  2°F  between 
certain  limits  of  heat  input. 

Air  moving  equipment  must  often  be  selected  to  take 
care  of  the  worst  combination  i»i  simultaneous  condi 
tions  affecting  the  conlmg  of  electronics  Normally, 
only  half  of  this  air  is  needed  for  the  allowable  tern 
perature  rise  The  control  device  lowers  blower/fan 
speed  to  provide  proper  air  delivery  to  maintain  the 
design  air  temperature  rise  under  normal  operating 
conditions.  This,  in  turn,  can  lower  the  audible  noise 
level  by  as  much  as  15  DB  (at  half  peed). 

The  closed  loop  control  system  includes  a probe  for 
sensing  temperature,  and  a solid  state  control,  which 
varies  the  voltage  supplied  to  the  motor  driving  the 
blower  When  the  electronics  are  turned  on,  the  motor 


operates  the  blower  or  fan  at  approximately  1/3  of 
normal  speed,  when  cabinet  temperature  reaches 
80  F,  the  voltage  is  gradually  increased  to  maintain  a 
n.;ar  constant  cabinet  temperature.  Full  speed  is 
attained  at  90°  F 

mtjean  Solid  State  Controllers  may  tie  incorporated 
in  all  mt|6jn  blowers  and  fans  as  extra  equipment,  or 
may  tie  furnished  as  a separate  item  Many  of 
the  nu|t3n  cooling  devices  now  in  the  field  may  be 
adapted  to  use  the  controller 

M ENGINEERING 
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AC-6 


Parker  Hannifin  Corporation 

Refrigeration  4 Air  Conditioning  Div 
1 6 DepeA  Avenue 
Lyons  NY  14489 
Phone  (315)  946-4891 


Driers/TXV’s 

for  mobile  air  conditioning 
aftermarket  applications 


Passenger  cars,  trucks,  agricultural  & 
off-highway  vehicles,  recreational  vehicles 


Automotive 

Drier 

Features 


Parfcer  Hannifin  Corporation 

Refrigeration  & Air  Conditioning  Div 
1 5 Depew  Avenue 
Lyons  NY  14489 
Phone  (315)946-4091 


Automotive 

TXV 

Features 


Parker  Hannifin  Corporation 

Relngeraton  & Air  Conditioning  Div 
1 5 Depew  Avenue 
Ivor.*.  NY  14489 
Phone  (315)  940-4891 


Int.  Equalized  O ring 


Int.  Equalized  Flare 


030781  Series 


031249  Senes 


Eil  Equalized  Flare 


Eil.  Equalized  O ring 


Automotive  TXV  with  “Balanced  Seat”  Design 


031130  Series 


031131  Series 


e Available  in  Internal  and  Eiternally 
Equalized  SAE  Flare  and  O-ring 


e Balanced  Seat  Design  provides 
precise  control  at  any  system  load 


e Meets  IMACA  Std  301 


e Rated  for  A/C  Systems  to  3 Tons 
R-12 


e Compact  Design 


How  To  Order: 


Use  series  number  pictured  and 
specify  super  heat.  mop.  length  of  cap 
tube  and  length  of  eiternal  equalizer 
tube  We  will  choose  closest  standard 
production  model  available 


3/8"  O.D  x 7/8”  Long  Thermal  Sonsor  Coll  (Standard) 


Stainless  Steel 
Convoluted  Diaphram 


"Balanced  Sea.  Design  means 
no  extra  internal  force  is  placed 
on  the  diaphram  because  of 
Parker  s unique  Power  Piston 
design 


(3/8  SAE  Flare) 


(or  O ring) 


Precision  Plated 
Steel  Spring 


Close  Grain  Brass  Forging 


1 

Outlet  1 

(1/2"  SAE  Flare  or  O-ring) 


THE  POLaR  SYSTeil 


SPECIFICATIONS 


Engine  HP:  3.5  maximum.  2.8  continuous,  4 cycle. 

Electric  start  with  manual  start  capabilities. 

Fuel:  Propane  or  gasoline;  consumption:  . 6 to  1.2  pounds  per  hour. 
Compressor:  Axial  piston,  up  to  24.000  Btu's/hr  at  40°F  evaporation. 
Heat  exchanger:  Sized  according  to  application  and  •••ebicle  design. 

Weight:  73  pounds. 

Size:  24  long,  14  wide,  16"  high. 


: AN  EFFICIENT  AIR  CONDITIONING  AND 
GENERATOR  PACKAGE  FOR  ELECTRIC  VEHICLES 


The  POLAR  SYSTEM  is  currently  used  as  an 
efficient  air  conditioning  and  generator  package 
for  recreational  vehicles  and  boats.  It's  use 
as  an  environmental  control  for  electric  cars, 
vans,  and  trucks  is  ideal. 

The  P LAR  SYSTEM  can  provide: 

**  Up  to  24,000  Rtu's/hr  of  air  conditioning. 
Interior  temperatures  can  be  very  accurately 
maintained  for  added  comfort  by  adjusting 
the  engine  RPM  and/or  cycling  the  compressor. 
Once  the  desired  temperature  has  been  set 
by  the  operator,  the  controls  are  automatic. 

Up  to  1.5  kw  battery  charging  capability. 

At  lower  air  conditioning  loads,  the  engine  s 
horsepower  is  diverted  to  the  generator. 

When  the  air  conditioning  compressor  has 
cycled  off,  all  of  the  engine's  horsepower  is 
diverted  to  the  generator.  Output  voltage  is 
regulated  and  adjustable. 

**  Up  to  15,000  Btu's/hr  of  heat  is  available  for 
passenger  comfort,  window  defrosting,  and 
battery  heating.  A simple  heat  exchanger  is 
placed  on  the  engine  exhaust.  It  is  more 
efficient  to  burn  propane  or  gasoline  through 
the  engine  to  produce  heat  and  electricity 
than  burning  fuel  through  catalytic  or  other 
burners  for  heat  only. 

PROKO  INTERNATIONAL  is  actively  involved 
with  the  design  and  manufacture  of  an  all  electric 
air  conditioning  system  which  is  powered  by 
DC  (without  inverters).  Compressors  are 
either  hermetic  or  shaft  sealed.  Typical  power 
consumption  is  9.4  Btu's  of  refrigeration  per 
watt  of  power  input. 

For  designing,  testing  and  manufacture  of 
environmental  contvi  Is  consult: 

PROKO  INTERNATIONAL 
12511  Beatrice  Street 
Los  Angeles,  California  90065 
(21  3)  391-6391 


Air  Conditioner 

DIMENSIONS 


23.50 


SPECIFICATIONS 


Capacity;  17.000  BTU  per  hour  at  36°  F refrigerant  temp  , 80  wet  bulb 


Air  Flow:  235  C F M 


Weight;  22  lbs 


Evaporator:  213  cubic  inches 


Motor:  12  VD.C.  3 speed 


Current  draw:  10  5 amps 


FEATURES 


Easy  Access  to  All  Components 


Low  Profile 


Adjustable  Louvers 


Reversable  Mounting 


Dome  Lite 


O”  Ring  Freon  Fittings 


Installation  Template  Included 


Lightweight 


RED  DOT  CORPORATION 

495  Andover  Park  East  Seattle,  WA  98188  (206)  575-3840 


ORDERING  INFORMATION 


ORDER  BY  MODEL  NUMBER  R-20QC-1  T12  VOLT).  A GENERAL  INSTALLATION  KIT  IS 
AVAILABLE  WHICH  INCLUDES  RECEIVER-DRIER  AND  ALL  NECESSARY  FREON  HOSE  AND 
■ALL  NECESSARY  FITTINGS.  ORDER  NO.  RD-5-3789-4. 


Air  Conditioner 

(General  Purpose) 

DIMENSIONS 


18  4" 

46  7 cm 


11.6" 

29  5 cm «| 


A 


© 


U COVFR  FITS  OVER  EXPANSION 
VALVE  FOR  PROTECTION 
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Or«*r>  Tube 


SPECIFICATIONS 

Capacity:  19,000  BTU  per  hour  at  36°  refrigerant  condensing 

temperature  and  80°  wet  bulb 

Air  Flow:  240  CFM 

Weight.  25  lbs 

Current  Draw:  9 Amps  at  12  V.D.C.;  4.5  Amps  at  24  V.D.C. 

Motor:  2 speed  with  pre-lubricated  bearings 

Controls:  Hi-low  motor  speed  selector;  adjustable 

thermostat;  four  adjustable  louvers 


FEATURES 


Removable  cover  for  quick,  easy 
maintenance 

Deck  plate  provided  for  easy, 
thru-deck  plumbing 
Block  type  "o"  ring  expansion 
valve 


• Simplified  mounting  saves 
installation  time 

• Controls  mounted  on  unit 
top  for  accessibility 


ORDERING  INFORMATION 

Order  by  model  number  R-7810-0  (12  volt  standard) 

For  24  Volt  application  order  R-7810-0-24 

RED  DOT  CORPORATION  495  Andover  Park  East  Seattle.  WA  98188  (206)  575-3840 


ALTERNATORS 


(CODEAL) 


American  Motors  Corporation 

Engine  and  Component  Sales  Department 
27777  Franklin  Road 
Southlield.  Michigan  48034 
(313)  827-3817 


American  Motors'  products  which  have  potential 
applications  for  electric  and  hybrid  vehicles 
include  components  used  in  the  manufacture  of 
AMC/Jeep  vehicles,  such  as: 

• Alternators 

• Axle  Assemblies 

• Brake  Assemblies 

• Differentials 

• Manual  Transmissions 

• Automatic  Transmissions 

For  additional  information  please  contact: 


American  Motors  Corporation 

Engine  and  Component  Sales  Department 
27777  Franklin  Road 
Southlield,  Michigan  48034 
(313)827  3817 


When  you  travel  — 

take  the  great  indoors  with  you! 

Generac  alternators  give  you  the  opportunity  to  enjoy 
the  great  indoors  no  matter  where  you  travel. 

There  is  power  on  demand  tc  keep  food  refrigerated, 
do  the  cooking,  run  your  air  conditioning,  heat  water, 
or  just  turn  on  the  lights.  Generac  dependability 
helps  make  every  trip  more  enjoyable. 

Only  Generac  offers  all  these  Important  features. 

• ALTERNATOR  DESIGN  SUPERIORITY 

Generac  alternators  have  no  AC  sliprings  and  brushes  or  DC  commutators  and 
brushes  all  high  replacement  parts  in  ordinary  generators 

• EXCELLENT  SURGE  CAPACITY 

Air  conditioner  starting  is  assured  with  a *ull  25%  surge  power  capacity. 

• RELIABLE  STARTING 

An  automotive  type  electric  ring  gear  starter,  automatic  eiectric  choke,  and 
solid  state  ignition  give  fast,  dependable  starting  ir<  all  weather  conditions 

• COOLER  OPERATION,  MORE  ‘HOT1  WATTS 

Operating  temperature,  a crucial  factor  in  engine  performance  and  in 
maintaining  rated  alternator  capacity,  is  kept  at  a low  level  by  Generac's 
exclusive  air  cooling  system  More  cooling  air  volume  means  you  get  all 
the  watts  you  paid  for.  even  on  the  hottest  days 

• OIL  “SAFETY"  SYSTEM 

Generac's  completely  automatic  oil  make-up  and  low  oil  shut-down  system 
insures  the  proper  oil  level  for  maximum  performance,  and  protects 
the  owner  who  forgets  to  check  the  oil. 

• BIG  WEIGHT  SAVINGS 

Advanced  alternator  design  saves  from  10%  to  43%  on  weight, 
when  compared  to  units  of  equal  power  ratings 
Space  savings  of  up  to  55%  are  also  a plus 

• FUEL  SAVINGS  UP  TO  25% 

1 he  super  efficient  alternator  design  and 

solid  state  voltage 

regulation  (±2%) 

produce  big  fuel  economies 

• PLUS.  NATIONWIDE  SERVICE  SUPPORT 

This  includes  service  center  coverage  coast-to-coast 
in  the  United  States  and  Canada  a computerized 
field  inventory  of  replacement  parts. ..a  thorough 
factory  service  training  program  and  a 24  hour 
toil  free  number  you  can  call  on  the  road  for  the 
name  and  location  of  your  nearest 
Authorized  Generac  Service  Center. 


P O Box  8 Waukesha.  Wisconsin  53187 


414/544-4811 


AL-4 


It  takes  only  two  models  to  meet 

all  your  needs.  GENERAC 

PO  Box  8 Waukesha  Wisconsin  53187  414/544-4811 

Makes  Them  Both! 

MC-40 

4000  Watt:  Alternator 

The  MC-40  is  the  most  versatile  alternator  used 
in  the  RV  industry  Its  small  cube  and  light- 
weight design  allow  it  to  be  installed  in  any  type 
of  motorhome  trailer  or  van.  yet  it  delivers  a full 
4000  watts  of  power  to  run  a large  air  conditioner 
plus  all  the  standard  accessories  The  MC-40 
engine's  exclusive  internal  Anti-Vib  mechanism 
greatly  reduces  the  vibration  normally  transmitted 
through  the  coach  The  MC-40  combines  all  the 
power  and  features  of  larger  units,  in  a small 
light-weight  package  that  can  save  you  money 


• WK»dS4  COOlMW  >*  OMTLtt  IM' 
M •••«  op  omfucrxim 


TXP-45 

4500  Watt  Alternator 

The  TXP-45  is  a twin  cylinder,  1800  RPM 
alternator  for  the  larger  RV  with  a little  more 
compartment  space  The  TXP's  slow  speed 
engine  is  exceptionally  quiet  and  has  a very  low 
vibration  level,  delivering  4500  watts  of  power, 
enough  for  most  Class  A motorhomes  It 
incorporates  all  the  features  people  expect  from 
the  larger,  expensive  power  plants,  but  its 
compact  design  makes  it  the  lightest  in  its 
kilowatt  class 


* •MOM*  COOl  MW  OUT  C|T 

mm  M OP  omrmjcr>om 


The  Generac  MC-40  and  TXP-45  are  listed  by  U S Testing  Nationwide  Consumer  Testing  Institute  (ANSI  196  1-76) 
(REl  No  71272)  and  Canadian  Standard  Association  (CSA)  (per  946)  (LR  20957) 


AL-5 


PO  Bo*  8 

414  544  4811 


Waukesha  Wisconsin  53187 


ALTERNATOR 

Power  (Continuous) 
Surge  Capacity  (Up  to) 
Voltage 

Voltage  Control 
Current 

Batte  y Charge 
Frequency 

ENGINE 

Make 

Features 


Engine  Speed 
Oil 

Starting 

Fuel  Pump 

Ignition 

Choke 

Air  Intake 

Fuel  Consumption 


MC-40 

Modal  No.  BB97 


TXP-45 

Modal  No.  6931 


Fuel  Type 

Weight 

Dimensions 


ACCESSORIES 


4000  Watts  4500  Watts 

5000  Watts  5500  Watts 

120/240  Volts  (tactory  wired  lor  120  Volts) 
solid  state  regulation  proportionate  to  frequency 
33  3 16  7 Amps  37  5 18  7 Amps 

12  Volts  DC  at  3 Amps  (trickle  charge  will  not  boil  battery) 
60  H/ 


Generac  300  CC  with  Anti-Vib"  Generac  656  CC 

stellite  valves  hardened  valve  seats  lorged  sieel  crankshaft  & ball  bearings 
cast  iron  cylinder  sleeve  rotators  chrome  plated 

piston  and  piston  rings 

3600  RPM  1800  RPM 

2 pint  engine  capacity  3 pint  engine  capacity 

6 pint  reserve  tank  automatic  low  oil  shutdown 
electric  (automotive  type  ring  gear) 
electric  solid  state 
Generac  high  energy  solid  state 
Generac  automatic  electric  time  sequencing 
silencing  expansion  chamber 

67  gal  /hour  75  gal  hour 

(8>  full  load  intermittent  <3  full  load  intermittent 

unleaded  recommended 

135  lbs  212  lbs 

height  — 15  5/8'  height  — 18  3/4" 

width  - 24  1/8"  width  — 25  1/2" 

depth  - 13  1/8"  depth  — W 

Model  8256  Generac  standard  muffler  with  spark  arrestor  Model  6815,  Generac  single 
chamber  silent  muffler  (Model  6267  spark  arrestor  may  be  nJded  to  6815)  Model  6136 
deluxe  remote  panel  with  hour  meter.  Model  6137.  remote  panel 


foid  Motor  Co  76-65 


in  oo 

61  Amps 

General  Mtrs  (w  o Integral 
Regulator)  72  62 
International  Truck  (w  o 
Integral  Regulator)  72  63 


American  Mtrs  (Oelco  Remy 
Equipped  w.lntegral 
Regulator)  79  76 
General  Mtrs  iw  Integral 
Regulator)  79-69 
International  Truck  (w  Integral 
Regulator)  77-71 
ieep  Co'p  (Oelco  Remy 
Equipped  w Integral 
Regulator)  79-76 


ALT-103 

When  present  stock  is 
exhausted  use  ALT- 104 


ALT- 104 

59  Amps. 

Chrysler  Corp  76  60 


w mm  Guard 


Guaranteed  Parts 


TEL:  315-566-5^1* 

Company  Seneca  Falls  New  York  13148 


An  »n*frum#nf  Syifr-s  Co*W'* 

introduces... 


the  POWER- PAK  4000 


the  perfect  accessory  power  unit 


A new,  improved, 
lightweight, 
constant-power-^ 
output  Alter-  m 
nator  System...*! 
providing  4000  ^ 
watts  of  house 
current  delivered 
automatically  at  all 
speeds  from  your 
existing  engine. 


APPLICATIONS 

Boats  (Sail  B Power) 

Butts 

Campers 

Emergency  vehicles 
Wind  generators 

Ideal  lor  use  by  plumbers,  contractors, 
ranchers,  municipalities,  public  utilities.  & 
many  others  requiring  on-the-spot  A C. 


FEATURES  ^ 

Mountable  on  almost  any  gasoline  or  diesel 
engine 

Will  develop  lull  rated  wattage,  frequency  B 
voltage  at  low  angina  speed  as  wall  as  high, 
unlike  any  inverter 

Solid  state  voltage  regulator  available  lor 
overload  safety 

Sealed  bearings  tor  lo.ng-lite  and 
dependability 

Aluminum  base  plate  lor  minimum  weight 
Does  not  draw  from  battery  lor  eidtation 
under  operation 

Emergency  D C.  power  available 
No  separate  engine  to  fuel  and  maintain 
Complete  wllh  magnetic  clutch  for 
disengagement  when  not  in  use 
Environmental  duty  construction 
Sins  wave  frequency  transmitted  allowing 
compatibility  with  all  accessories  (unlike 
square  wave) 

Complete  with  circuit  breaker 
Output  power  is  true  sine  wave  as  opposed 
to  square  wave  commonly  generated  by 
inverters.  Some  appliances  are  more 
efficient  with  sine  wave  (microwave  ovens, 
induction  motors,  etc.) 


SPECIFICATIONS 
4000  watt  rated  output 


120  volt  A.C.  current 
RevoMng  field.  2 pole,  single  phase 
alternator  transmitting  sine  wave  60  HZ 
frequency  with  alternator  speed  at  3600  rpm 
Nominal  6 h.p  required  to  operate  at  lull 
capacity  wattage  (4000  watts) 


the  POWER- PAK  4000 


the  perfect  accessory  power  unit 


INSTALLATION  DIMENSIONS 


TYPICAL  SIDE  MOUNT 


LY 


FEATURES 

# MAXIMIZED  COVERAut  ttteea 

alternator*  cover  90%  ot  the  American 
passenger  car  and  light  truck  market 

# 100%  BRAND  NEW  COMPONENTS 

No  rebuilt  parts 

# PROVEN  PERFORMANCE  all  units 

meet  or  exceed  OEM  test  specifications 

9 PROVEN  DEPENDABILITY  100% 
tested  by  the  factory 

# INCREASED  PROFITABILITY  fewe- 

units  to  stock  means  reduced  inventory 
and  faster  turnover 

# MADE  IN  U S A 


Palatine,  Illinois  »oo *r 
(312)  359  4710 


NEW  ALTERNATORS 

The  Affordable  Difference " 

4 UNITS  90%  COVERAGE 


100  * N*=w  _ DURABLE  AMD  RELIABLE 
DOUBLE  PULI  EY  - REPLACES  SINGLE  PULLEY  UNITS 
HIGH  AMPERAGE  - REPLACES  LOWER  AMPERAGE  UNITS 
MAXIMUM  COVERAGE  - MINIMUM  INVENTORY 


iTECH  TIPS  H 

Qualify  the  Battery  First l 


“ Integral" 

ONE  UNIT  FOR 


ALL 

CLOCK  POSITIONS 


"Special  Machined  Casting"* 

♦or  easy  rotation  if  requited 


TMHIAOFO  

ADJUSTING  HUU  12  00  O CLOCK 

/ ^ \ buick 

- X — CAOICLAC 


9 00  O’CLOCK  * , ' . HUG  IN 

PONTIAC  ^OSITIOtiT 


\. 


3 00  O'CLOCK 

CMtVHOUT 

OLDSMOBICE 


•MACHINE  D 

(AsllNi. l '>NC  MOUNTING  HOLt  I SPlNOLl  I 


Chrysler 

"Squat  eback" 

ONE  UNIT  FOR 
ALL 

APPLICATIONS 


USE  THIS  FOR 


this’ 


wabash; 


TOO  t.  DanimU  Rood 
Palotina  Illinois  »oo»i 

<312)  359-4710 


Sr®# 


* SINGLE  FIELD  TYPE  - USE  CONVERSION  KIT  SUPPLIED 

Detailed  INSTALLA  TION  INSTRUCTIONS  packaged  »ith  each  unit 


ALU 


AXLES 


(CODE  AX) 


American  Motors  Corporation 

Engine  and  Component  Sales  department 
27  7 77  f-ranklin  Road 
Southfield  Michigan  48034 
(313)827  3817 


American  Motors ' products  which  have  potential 
applications  for  electric  and  hybrid  vehicles 
include  components  used  in  the  manufacture  of 
AMC/Jeep  vehicles,  such  as: 

• Alternators 

• Axle  Assemblies 

• Brake  Assemblies 

• Differentials 

• Manual  Transmissions 

• Automatic  Transmissions 

For  additional  information  please  contact: 


American  Motors  Corporation 

Engine  and  Component  Sales  Department 
27777  Franklin  Road 
Southfield  Michigan  40034 


a complete  line  of 

SMALL  VEHICLE 

A \ / I Spicer  Clutch  OJmion 

AXLho  from  ssr-. 

Tel.  219-925-3800 


mmmi 


ELECTRIC/CONVENTIONAL  • HYDROSTATIC 


Model  18 
Axles 


a complete  line  of 


Has  one-piece  flanged 
axle  shads  which  eliminate 
hub  splines  and  wheel 
nuts  Wheel  bearings  are 
automotive  type  taper 
bearings 


Model  12 
Axles 


These  axles  can  be  powered  by 
either  gasoline  or  electricity  Die- 
cast  aluminum  carrier  minimises 
weight  while  steel  tubes  provide 
maximum  load  carrying  ability 


Model 

D-12 


Model 

S-12 


This  axle  is  commonly 
used  in  recreational  vehi- 
cles powered  by  10  to  12 
h p gasoline  engines  or  1 5 
to  2 0 h p electric  motors 
Upset  style  tube  ends  are 
utilized  on  this  design 


Features  straight  tube 
wheel  end  design  along 
with  optional  cast  iron 
brake  drums  Rated  tor  10 
to  12  h p gasoUne  engines 
or  1 5 to  2 0 h p electric 
motors 


For  Engineering  Assistance,  or  lor  Complete  Details 

WRITE  Sales  Department 

Spicer  Clutch  Oivision 
Dana  Corporation 
PO  Box  191 
Auburn.  Indiana  46706 

Tel.  219-935-3800 


Spicer 


for  small  vehicles 

ELECTRIC/CONVEMIONAL 


Whethei  you  build  golf  cars,  garden  tractors,  light  utility 
vehicles  or  any  other  type  of  small  electric  or  gasoline  driven 
vehicle,  the  ideal  axle  for  your  application  should  be  selected 
from  this  complete  line  of  Spicer  Axles. 

Rugged  dependability  is  designed  into  each  axle  for 
maximum  economy  and  service.  Automotive  type  hypoid 
gear  sets  give  these  axles  the  reputation  of  being  whisper 
quiet  " Spicer  axles  are  “Customer-ized''  through  extensive 
testing  and  proven  use  in  millions  of  vehicles  used  in  work 
and  play  Offer  a ’ Customer-ized'’  axle  in  your  ’chi- 
cle ..Specify  Spicer. 


For  Engineering  Assistance 

WHITE:  Sales  Department 

Spicer  Clutch  Division 
Dana  Corporation 
PO  Bo*  191 
Auburn.  Indiana  46706 

Tel.  219-925-3BOO 


The  newest  of  the  line,  the 
Model  18  A*les  provide 
greater  design  flexibility 
by  offering  both  conven- 
tional and  independent 
suspension  units  They  fea- 
ture die-cast  aluminum 
parts  to  minimize  weight 


Model 

IS-18 

The  most  versatile  model  in 
the  lineup,  the  IS-18  pro- 
vides maximum  vehicle 
design  flexibility  It  can  be 
used  as  either  front  or  rear 
drive  axle  Supports  none 
of  the  vehicle's  weight 


HYDROSTATIC 


Model  GT-20 
Axle 

Features  a lightweight  aluminum 
carrier  which  acts  as  a sump 
eliminating  the  need  for  external 
reservoir  and  heat  exchanger 
Steel  tubes  are  cast  into  the  car- 
rier for  maximum  load  carrying 
ability 


Model 


GT-20 


The  direct  drive  feature 
eliminates  belts,  pulleys 
chains,  sprockets,  and 
clashing  gears  Taper  unit 
bearings  at  wheel  ends 
offer  greater  capacity  and 
longer  life  Automotive  de- 
sign ring  gear  and  pinion 
provide  maximum  effi- 
ciency and  quiet  operation 
Wheel  hubs  and  brakes 
can  be  supplied  with  this 
axle 


FLEXIBILITY  OF  CARRIER  LOCATION 

The  flexibility  of  Spicer  carrie.-type  construction 
offers  the  product  engineer  a broad  selection 
units  adaptable  to  many  design  specifications 
low  cost  Carrier  offsets  and  axle  tread  widths  can 
easily  be  tailored  to  suit  chassis  design. 


AX-5 


Electric 

Electric 

Conventional 

Conventional 

In  Line 

Type  of  Drive 

Conventional 

Conventional 

Dnveshaft 

Dnveshaft 

Hydrostatic 

Transmission 

Nominal  Axle 
Load  Capacity’ 

1200  lbs 

1200  lbs 

: 

N A 

1800  lbs 

5 17  1 

5 17  1 

5 17  1 

20  9 1 

Ratios 

12  25  1 

12  25  1 

783  1 
12  25  1 

wmm 

30  0 1 

Maximum” 
Input  Torque 

5 17  1 65  lbs  ft 
12  25  1 45  lbs  ft 

5 17  1 65  lbs  ft 
12  25  1 45  lbs  ft 

5 17  1 170  lbs  ft 
7 83  1 120  lbs  ft 
12  25  1 90  lbs  ft 

5 17  1 170  lbs  ft 
7 83  1 120  lbs  ft 
12  25  1 90  lbs  ft 

20  9 1 23  lbs  ft 
30  0 1 16  lbs  ft 

Weight 
(Appro*  ) 


60# 


73#  with 
brakes  and 
drums 


90#  with 
brakes  and 
drums 


50#  Dry 


"BeiowTv^bT 

Above  4 Pts 


65#  Dry 


Axle  Lubricant 
Capacity  (Approx ) 


Above 


’jPts 
4 Pts 


Below  3 Pts 
Above  4Vi  Pts 


Axle  Lubricant 
Type 


mw*t — 

depending 
on  application 


30-90  Wt 
depending 
on  application 


Below  3 Pts 
Above  4'  j Pts 


depending 
on  application 


8 Pts 


Power 

Products 


Automotive 

Components 


New  Accounts  and  Contract  Sales 
300  Renaissance  Center 
P.O.  Box  43338.  Suite  1800 
Detroit.  Michigan  48243 
Telephone  313.568  7435 


Avoid  Unnecessary  Design  and  Tooling 
Expense  . . . Take  Advantage  of  Proven 
Ford  Automotive  Components 


Gasoline  Engines  - Automatic  Transmissions  - Manual  Transmissions 
- Front  Axles  - Rear  Axles  - Drive  Shafts  - Power  Steering  Pumps 
-Power  Steering  Gears  - Metal  Stampings  - Plastic  Stampings  - Frame 
Components  - Steel  Forgings  - Latching  Mechanisms  - Emission 
Components  - Steering  Columns  - Trim  and  Accessories  - Gasoline 
Engines  - Automatic  Transmissions  - Manual  Transmissions  - Front 
Axles  - Rear  Axles  - Drive  Shafts  - Power  Steering  Pumps  -Power 
Steering  Gears  - Metal  Stampings  - Plastic  Stampings  - Frame 
Components  - Steel  Forgings  - Latching  Mechanisms  - Emission 
Components  - Steering  Columns  - Trim  and  Accessories  - Gasoline 
Engines  - Automatic  Transmissions  - Manual  Transmissions  - Front 
Axles  - Rear  Axles  - Drive  Shafts  - Power  Steering  Pumps  -Power 
Steering  Gears  - Metal  Stampings  - Plastic  Stampings  - Frame 
Components  - Steel  Forgings  - Latching  Mechanisms  - Emission 
Components  - Steering  Columns  - Trim  and  Accessories  - Gasoline 
Engines  - Automatic  Transmissions  - Manual  Transmissions  - Front 
Axles  - Rear  Axles  - Drive  Shafts  - Power  Steering  Pumps  -Power 
Steering  Gears  - Metal  Stampings  - Plastic  Stampings  - Frame 
Components  - Steel  Forgings  - Latching  Mechanisms  - Emission 
Components  - Steering  Columns  - Trim  and  Accessories  - Gasoline 


Power 

Products 


Industrial  Engine  Operations 
Ford  Parts  and  Service  Division 
300  Renaissance  Center.  Suite  1800 
P.O.  Box  43338 
Detroit.  M i chigan  48243 
Telephone  313  568-7435 


POWER  IO  NOVI 

A (HANGING  WORLD 


Proper  axle  selection  is  particularly  important  when 
considenng  the  more  powerful  engines,  greater 
loads  and  higher  speeds  of  today's  trucks  And 
International  axles  are  designed  and  engineered 
to  meet  those  demands 

The  scientific  selection  of  the  proper  axle 
is  one  of  the  most  important  factors  to  guarantee 
the  truck  operator  increased  payloads,  longer 
service  life,  less  maintenance,  and  lower  operating 
costs 


INTERNATIONAL  TRUCKS 
OEM  Sales 


International  offers  a wide  selection  of  front  and 
rear  axles,  to  be  matched  with  the  proper  engine, 
and  transmission,  to  form  the  combination  to 
meet  the  load  and  road  requirements  of  virtually 
every  vocation. 


)($, 
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* Rockwell 


• MIST  EXKRIENC 
TEAM  IF  EXPERTS 
IN  TIE  INBISTIY 
Tl  ASSIRE  Yll 
IP  PRIIICTIVir 


The  Rockwell  line  ol  neavy  duly  highway  products  is  backed  up  by 

the  district  teams  ol  experts  across  the  United  States  and  Canada 

to  help  you  select  specify  and  maintain  all  Rockwell  components 

lor  heavy  duty  tfucks.  tractors  and  trailers 

Each  team  ol  Rockwall  international  district  managers  is  made  up 

ol  a Field  Relations  representative  and  a Technical  Services 

representative 

All  field  Relations  personnel  are  experts  and  are  trained  to  assist 
you  in  the  correct  selection  ol  axles  brakes  U- Joints  suspension 
springs  and  other  Rockwell  components  lor  all  types  ol  heavy-duty 
trucks  tractors  and  traners  They  serve  the  Heel  operators  and 
OEM  dealers  and  branches 

The  Technical  Services  personnel  are  also  experts  in  their  held  and 
they  are  available  to  advise  you  in  the  proper  maintenance  and  ser- 
vice techniques  lo>  your  Rockwell  International  Components 
Rockwell  Service  Parts  representatives,  serving  the  Rockwell 
Parts  Distributors  are  strategically  located  across  the  nation  and 
there  are  Parts  Distribution  Centers  in  Florence  Kentucky  and  Hay 
wood  California 

All  of  these  people  are  backed  by  one  of  the  world  s most  experi- 
enced group  of  automotive  engineers  and  the  staff  ol  the  largest 
independent  heavy  duty  automotive  component  Technical  Center 
in  the  country 

Need  ,ieip’  Talk  With  The  Rockwell  Team 


Rockwell  International 

Automotive  Operations 


313-U35-1000 


X 


LL  SINGLE  REAR  AXLES 


T»l.  313-1*35-1000 


BATTERY  CHARGERS 

ON-BOARD  and  OFF-BOARD 

(CODE  BC) 


POWER  SYSTEMS 
ALTURDYNE 


Alturdyne  was  founded  in  1971  to  package  small  gas  turbine 
systems  for  the  commercial  and  governmental  marketplaces. 
Hundreds  of  these  packages  are  now  in  operation  nationally 
and  internationally.  Since  1971  Alturdyne  has  expanded  its  staff 
to  nearly  100  people  operating  at  three  San  Diego  area  facili- 
ties. Their  expertise  extends  to  reciprocating  engine  systems, 
sound  attenuation  and  many  related  packaging  and  engineer- 
ing fields  for  stationary,  portable  and  airborne  applications. 

Specializing  in  custom  and  engineered  systems.  Alturdyne 
has  the  unique  capability  to  assist  its  customers  in  selecting 
and  applying  the  optimum  prime  mover  for  each  application. 

Alturdyne  has  the  proven  capability  to  package  gas  tur- 
bine. rotary,  and  reciprocating  engines  for  a wide  variety  of 
applications:  Generator  Sets.  Compressors.  Hydraulic  Start 
Systems,  High-Speed  Reduction  Drives.  Air-Bleed  Systems. 
Fluid  Pumpers.  Fan  Drives.  Mechanical  Drives.  Ground  Power 
Units  and  Air-Transportable  Power  Systems. 

Alturdyne  is  committed  to  the  advancement  of  the  state- 
of-the-art  in  power  systems  packaging  and  application  and  to 
making  this  technology  available  to  new  areas  of  industry  and 
commerce. 


FRANK  VERBCLKE 
President 


For  additional  information,  \uite  or  calt 

ALTURDYNE 

8050  ARMCXJR  STREET. 

SAN  DIEGO.  CA  921 11 
(714)  565-2131 

Branch  offices  in  Los  Angeles.  San  Francisco  and 
Washington,  D.C. 


U»Oy»NI 


ROTARY  GASOLINE  ENGINE 


Economic 
Light  Weight 


TheSP440  told'v  gasoline  engine  is  puwerlul  and  reliable  Its  exceptional  smoothness  and  low  fuel  consumption  make  it 
an  ideal  power  plant  for  industrial  and  agricultural  uses  such  as  generators,  pi  mps,  compressors,  tractors  and  all  terrain 
vehicles 


SPECIFICATIONS 


Air  cleaner  Dry  air  cleaner 

Lubrication  Positive  displacement  gears,  rotor  type 
oil  pump  Full  pressure  lubrication  to  all  bearings 

Full  flow  oil  cooling 

Oil  Filter:  Automotive  type  full  flow  with  internal 

by  pass  valve 

Governor  Centrifugal . constant  or  variable  speed 
governor  for  all  requirements  in  3000  5000  RPM 
ange  Meets  specification  for  both  civil  and  military 

applications 

Starting  system:  Electric  and/or  hand  recoil  starter 

Power  take  off:  PT0  shaft  extension  1 1 8 in  dia 
x 3 5 in,  or  30  mm  dia  x 30  mm 
taper  1 10 

Battery:  12V 

Weight  (net  dry):  30  kg  (66  lbs.) 


Max  corrected  BHP  30  BMP  5500  RPM 
(SAE  J 607) 

Construction  Rutaiy  internal  on.l  ustion  gasohn 
(Wankel  typei  engine 

Cooling  An  cooling  witt  centrifugal  tlo.'.  Iilovvei 
Oil  cooler)  rotor 

Displacement  440  c>  (26  9 ui  .n  i 
Compression  ratio  7 6 1 

Bearings  Steel  backed  aluminium  bearings 
Spark  plug  One  s dace  gap  Mil  x 1 25 

Ignition  by  flywheel  magneto  generator 
of  12  V 100W,  with  fixed  ignition  timing 

Fuel  feed  By  qiavity  in  by  pulse  pump  or  by  17V 
electric  pump 

Carburetor:  According  to  application  F loat  or  diaphragm 

type 


For  additional  information,  write  or  call 

ALTURDYNE 

8050  ARMCXJR  STREET. 

SAN  DIEGO,  CA.  92111 
(714)  565-2131 

Branch  offices  in  Los  Angeles.  San  Francisco  and 
Washington.  D.C. 


COUNT  EP  WT 


PILOT  VIEW 


OIL 

filter 


DESIGN  PARAMETERS 


ACCESSORIES 
MUFFLER  AND  FLEx 
2 WHEEL  DOLLY 
OIL  BATH  AIR  CLEANM? 
BATTERY,  CABLES 
LP6  SYSTEM 
GAUGES  ANO  METERS 


WEIGHT-  70  LBS  NOMINAI 
OIL  SUMP-Al  6 PINTS 
SFC  - 63  IBS/BHPH 
MAX  SPEED-  6000  RPM 
IDLE  SPEED  - % 1200  RPM 
MAX  A INFLOW  - 450  CFM 
MAX  AIRFLOW  RES  - T E^O 
CARB  AIRFLOW  - 61  CFM 
EGT  - IIOO'F 


OIL  COOLER 


OPTIONAL  C0NFIGURA1  IONS. 

A Mamsfxaft  E x t en  Sion -Opt ion  C11 
B Mainsltaft  Extension-Option  C22 
C Power  Take-off  Extension 
(wxt>out  su>tar> -Option  C23 
D Marumi  Start  er-Oot  tonal 


SPARK  PLUG 


E Speed  Governor-Optional 


sn 

Irxpai  kauAMrr  B<AtUc«tir 

Oil  pan  view 


ALTURDYNE 


IP  V starter 

POS  LUG 


For  additional  information,  write  or  calt 

ALTURDYNE 

8030  ARMOUR  STREET. 

SAN  DIEGO.  CA- 92111 
(714)  563-2131 


SP  440  ROTARY 
GASOLINE  INDUSTRIAL  ENGINE 


DRAWING  NO 


CODE  IDENT  NO, 
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GAS  TURBINE 
BATTERY 
CHARGING  UNITS 
for 

ELECTRIC  VEHICLES 


Typical  radial  gas  turbine  engine  coupled  through  a reduction  gearbox  to  a high  speed 
28  volt  0 C generator 

Alturdyne  is  a custom  assembler  of  diesel-fueled  gas  turbine-driven  generator  systems  from  10  to 
125  KW.  Units  from  30  KW  through  125  KW  are  assembled  using  Solar  Turbines  International's  “Titan’' 
series  engine.  Smaller  units  are  under  development  and  are  expected  to  be  available  within  a year. 

Gas  turbine  engines  are  unique  in  many  ways.  It  is  possible,  for  instance,  to  assemble  a single 
lightweight  unit  with  multiple  outputs:  A C.  power,  D C.  power,  hydraulics,  bleed  and/or  compressed  air. 
Other  advantages  over  conventional  reciprocating  equipment  include: 

Lighter  Weight  — Much  lighter  in  weight  than  reciprocating  units.  A basic 
150-horsepower  engine  weighs  less  than  50  pounds. 

Smaller  Size  — Much  smaller. 

Low  Installation  Costs  — Easy  to  install! 

Low  Vibration  — No  vibration  isolation  required. 

Multiple  Fuels  — Will  operate  on  many  heating  oils,  diesel  fuel,  kerosene,  etc. 

Low  Maintenance  — Little  attention  required  for  maximum  reliability.  Lube  oil 
consumption  is  negligible  and  does  not  degradate  with  time. 

Atmospheric  Pollution  — Turbines  are  clean-burning,  emit  no  visible  smoke  and  meet 
published  anti-pollution  requirements. 

No  Auxiliary  Heating  — Turbines  do  not  require  auxiliary  heating  for  reliable  starting  in 
extreme  temperatures. 

Maximum  Reliability  — No  liquid  cooling  system. 

Easy  Starting  — Starting  is  fully  automatic  and  controlled  so  that  the  unit  may  produce 
power  in  seconds. 

Superior  Transient  Response  — The  turbine  possesses  a higher  rotating  moment  of 
inertia  than  reciprocating  units  so  a better  dynamic  response  *o  load  charges  is  achieved. 

Alturdyne  can  manufacture  a gas  turbine-driven  battery  charging  generator  set  to  your  specifications. 


ALTURDYNE 

* % • . 


8050  Armour  Street* San  Diego,  California  92111 

• 714/565-2131 
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MULTIPLE  VOLTAGE 
BATTERY  CHARGERS 

-50  AMP  OUTPUT- 


Ideal  for . . . 

• Lift  Truck  Service 

• Short  Term  Rentals 

• Battery  Service 

• Battery  Charger  Loan  Unit 

These  versatile  chargers  are  capable  of  charging  a wide  range  of 
battery  voltages  and  battery  capacities  up  to  850  AH  Controls 
include  a battery  voltage  selector  switch,  a rate  adjustment  switch 
with  6 charging  rate  steps  within  each  battery  voltage  setting  and 
a timer  to  terminate  the  charge  at  any  time  up  to  ?4  hours  Charg- 
ing current  will  taper  approximately  50°, , from  the  original  setting 
on  a discharged  battery  This  increases  the  charging  capacity  cf 
the  chargers  but  requires  attention  to  prevent  overcharging  For 
this  reason,  the  chargers  should  be  operated  by  qualified  person- 
nel and  used  only  for  short  term  service  on  any  one  battery 


Model 

Battery  Cells 

Output 

A C Input 

Wt 

(lead  acid)* 

D C Amp 

1 phase 

Universal  1850 

6,  12.  15.  16.  18 

50 

115  V,  60  Hz.  20  A 

100 

Universal  2450 

6.  12.  15.  16.  18.  24 

50 

230  V.  60  Hz.  16  A 

140 

Specifications 

• Battery  Voltage  Selector  Switch— adjustment  tor  number 
of  cells  to  be  charged 

• Rate  Adjustment  Switch— 6 charging  rate  steps  within 
each  cell  group 

• 24Hr  Timer  — t<  > charge  after  preset  tirrw 

• Ammeter— indicates  charging  rate 

• Pilot  Light— indicates  power  on 

• Tiansformer— isolation  type  for  safety 

• Rectifier— long-life  silicon  diodes 

• Convection  Cooling— no  fan 

• Circuit  Protection— input  and  output  fuses 

• Cables— 8 ft  a-c  cable  and  10  ft  d-c  cables 
with  SB-2  (175A) 


JUMPER  SET 


(Includes  SB  (175A)  on  Charger 


SB  (1/5A)  to  YC 


SB  (175A)  to  SB  (350A) 


■iNca  t • ■ • 

CHRISTIE 

SB  (175A)  to  EC  ^ ^ 

■ 

- 

■ - v. 

20665  MANHATTAN  PLACE.  TORRANCE.  CALIFORNIA  90501  • (213)  320-0606 

BC6 


EHV  Systems,  inc. 

1699  A Roosevelt  Avenue  • Bohemia,  New  York  11716  • Tel.:  (516)  589-2525 


MODEL  CK-1  BATTERY  CHARGER 


RATINGS: 


INPUT  VOLTAGE:  108  to  125  VAC,  50-60  HZ,  single  phase 

INPUT  CURRENT  17.5  Amps  RMS  (typical) 

CHARGING  CURRENT  20  Amps  DC  (typical,  with  96  volt  battery) 
BATTERY  VOLTAGE  48  to  120  VDC  (specify) 

TECHNICAL 

CHARACTERISTICS:  • Battery  current  tapers  as  battery  charges 

• Battery  current  at  safe  level  when  battery 
begins  to  gas 

• Convection  cooled  (no  blower  required) 


PHYSICAL 

DESCRIPTION:  SIZE:  8.0  x 12.0  x 6.0 

WEIGHT:  24  pounds 


EXTERNAL 

CONNECTIONS:  AC  input  (3  wire) 

Battery  (2  wires) 


EHV  Systems,  inc. 

1699  A Roosevelt  Avenue  • Bohemia,  New  York  11716  • Tel.:  (516)  589-2525 

MODEL  CK-2  BATTERY  CHARGER 


RATINGS: 

INPUT  VOLTAGE 

INPUT  CURRENT 
(typical) 


CHARGING  CURRENT 
(typical ) 


BATTERY  VOLTAGES 


-108  to  250  VAC,  10  , 50-60  HZ 
-SELECTABLE-  20  AMPS  RMS  (for  20  AMP  line) 

15  AMPS  RMS  (for  15  AMP  line) 

-16  AMPS  WITH  117  VAC  INPUT 

(with  108  volt  battery) 

-30  AMPS  WITH  234  VAC  INPUT 

72  to  120  VOLTS  (others  available) 


TECHNICAL 

CHARACTERISTICS:  • CHARGES  AT  MAXIMUM  CURRENT  TO  GASSING  POINT 

• FINISH  CHARGES  TO  FINAL  VOLTAGE  AT  REDUCED  CURRENT 

• SHUTS  DOWN  AT  FULL  CHARGE  VOLTAGE 

• SWITCH  SELECTABLE  EQUALIZATION  MODE  (TIMED) 

• TEMPERATURE  SHUTDOWN  FOR  HIGH  AMBIENT  TEMPERATURES 

• LINE  CURRENT  LIMIT  MODE  FOR  OPERATING  FROM  15  AMP  LINES 

• BATTERY  COMPARTMENT  BLOWER  SUPPLY 

• EFFICIENT  TRANSISTOR  CHOPPER  DESIGN(near  unity  power  factor) 


PHYSICAL 

DESCRIPTION: 


SIZE  - 12.5  x 13.0  x 6.5 
WEIGHT-  22  lbs 


FXTERNAL  CONTROL  INTERLOCKS  PREVENT: 

CONNECTIONS 

• CHARGING  WITHOUT  BLOWER  AIR  FLOW 

• CHARGING  WHILE  CAR  IS  RUNNING 

• DRIVING  AWAY  WHILE  CAR  IS  PLUGGED  IN 
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TC  SERIES  FORMATION  CHARGING  SYSTEMS 


Firing  Circuits  TC  Formation  Charging  Systems.  Models  TC150.  TC300.  TC600. 
TC800.  are  medium  to  high  current  charging  systems  designed  for  use  with 
tank  or  container  processes 


FORMATION  CHARGING  SYSTEMS 


Firing  Circuits  Formation  Charging  Systems.  Models  TIC150.  TIC300.  TIC600 
TIC800  provide  charge  discharge  functions  for  stationary  and  traction  cells 
A unique  feature  of  the  discharge  operation  is  the  ability  of  the  TIC  System  to 
reverse  the  flew  of  battery  power  back  to  the  AC  pow^r  source  in  order  to 
conserve  power  that  would  ordinarily  be  wasted 

MULLER  AVENUE  • P 0 BOX  2007  • NORWALK.  CONNECTICUT  06852  TELEPHONE  (203)  846  1633 
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General  Information  TC  and 
TIC  Systems 

All  models  m Firing  Circuits  TC  and  TIC  Systems  utilize 
modular  construction  tor  ease  of  accessibility  The  result  is  a 
nearly  maintenance  free  operation  that  virtually  eliminates 
aowntime 

Depending  on  the  model  each  TC  or  TC  charging  system 
has  one  or  two  (see  chart -back  cover  ) charging  circuits 
Eoch  circuit  can  charge  from  6 to  40  cells  All  models  include 
push  button  operator  s controls  nd  digital  meters  tor  mon- 
itoring battery  circui*  voltage  current  and  accumulated 
ampere  hours 

Programming  options  are  available  to  completely 
automate  the  charge  discharge  functions  Programming  of 
the  TIC  senes  makes  >t  especially  useful  for  testing  of  traction 
ana  stationary  cells  (For  a list  of  options  available  see  Firing 
Circuits  Catalog  8550) 


TC  and  TIC  Series  Charging 
Operation 

During  charging  operation  a 30  full  wave  converter 
bridge  rectifies  the  30  AC  voltage  input  to  controlled  DC 
output  When  operating  as  a constant  current  system  the 
voltage  output  increases  or  decreases  depending  on  bat 
tery  conditions,  to  maintain  the  current  output  constant 

If  constant  voltage  output  is  selected  the  output  voltage 
holds  constant  for  a given  setting  until  the  output  current 
reaches  the  system  rating  At  rated  current  output  the 
charging  system  operates  in  a constant  current  mode  and 
voltage  output  decreases  as  load  is  increased 


CHARGE  OPERATION 


Discharge  Operation  of  the 
TIC  Series 


During  discharge  operation,  current  flows  at  a set  rate  from 
the  cells  being  formed  bock  to  the  power  source  The 
converter  that  normally  rectifies  AC  power  to  DC  for 
charging  is  also  used  to  convert  DC  power  to  AC.  allowing 
battery  current  to  flow  back  to  the  power  source  The 
inverted  power  is  conditioned  to  produce  very  little 
hormonic  influence  on  the  AC  power  source  If  power  fails 
during  discharge,  the  system  automatically  shuts  off 
preventing  further  power  flow  into  the  AC  power  source 


firing 

LEADERS! 


circuits  inc. 

HIP  through  experience 


POWER  I T r I 

FLOW  ^ ^ X 


i BATTERY 
I CELLS 
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DISCHARGE  OPERATION 


MULLER  AVENUE  • P O BOX  2007  • NORWALK.  CONNECTICUT  06852 
TELEPHONE  (203)846  1633 
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Electrical  Features 


Power  Input  — 480  volts  * 10%.  60  Hz  ± 3 Hz  3 Phase 
Or  - 380/415  volt  ± 10%  50  Hz  ± 3 Hz.  3 Phase 


• input  circuit  breaker  inductee* 

• Charging  circuits  fused  at  their  input  and  output 

• Circuit  protection  for  battery  reversal 

• Circuit  protection  for  shoH  circuited  output  without  nuisance  fuse  blowing 

• Current  regulation  ± 1%  with  ± 10%  change  in  AC  input  or  90%  change 
in  battery  voltage 

• Charging  circuits  operate  with  6 to  40  ceils  (120  volt  output) 

• Efficiency  minimum  94%  at  rated  output 

• Contactor  isolation  tor  each  charging  circuit 

• Oil  tight  push  buttons  and  digital  meters  used  on  operators  controls 

• Operation  to  50°  C ambient  temperature 

• Wide  selection  of  programming  and  timing  options  available  (see  catalog  sheet  8455) 

Mechanical  Features 

• Construction  designed  for  side  by  side  installation 

• JIC  Standard*  apply  to  all  control  ana  distribution  wiring 

• Easy  accessibility  to  input  and  output  connections  and  internal  components 

• Forced  air  cooling 


30  POWER  CONVERTER 


firing  circuits  inc. 

LEADERSHIP  THROUGH  EXPERIENCE 

MULLER  AVENUE  • P O BOX  • NORWALK,  CONNECTICUT  06852 
TELEPHONE  (203)  846  1633 


Outline  Dimensions 

' * ^ 


Performance  Data 


INPUT  POWEP  FACTOR  VS  OUTPUT 
VOLTAGE  FOR  ALL  TIC  & TC 
BATTERY  CHARGERS 


OUTPUT  VOLT  AO  f 1%  Of  RATCO) 


t»CHCS)  CURRENT  REGULATED 


R ANGf 
( AMPERES ) 


3 * 130 

10  - l SO 

15  - 300 

29  - 300 

30  600 

30 • 600 

40  000 

60  - tOO 

3 • 130 

10-190 

13  300 

29  - 300 

30  - 600 

90 ■ 600 

40  000 

60 -600 
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CONTROL  CELLS  PER 


■LI  firing  circuits  inc. 

LEADERSHIP  THROUGH  EXPERIENCE 

MULLER  AVENUE  • PO  BOX  2007  • NORWALK  CONNECTICUT  06B52  • TEIEPHONE  (203)  1633  • TVX  710-46B-3334 
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KEEP  MU  M CHARGED 


These  r upped  c harpers  pros  ide  the  cur 
renl  necessary  to  rechnrpe  a hank  of 
HV  batteries  in  X hours,  yet  they  can 
operate  on  120  or  240  suits  AC  cur 
renl  ssithout  drawing  more  than  15 
amps  We  have  models  to  charge  36, 
48.  and  72  soil  I V s\  stems,  complete 
ssith  a SHI  75  connector  on  the  output 
cable  Alios*  h to  8 weeks  lot  delivery. 
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OIIUK  VOI  I AGES  AVAII  ABLE  ON  SPECIAL  ORDER 


Part  No.  I Description 


17  I V360I  250136  Volt  Battery  Charge 


17  I V3632  250136  Volt  Battery  Charp 


r I \ 482l  Its  v,.lt  Battery  l harge 


8 v oil  Battery  C harge 


I I 250172  Volt  Batters  Charge 


I ' I \ '22  I 25<<~2  V. 'it  Batters  Charge 


IBB3I 

IE3I 

iieii 

i mill 
I ltd  I 
I KOI 


I U ELECTRIC  vehicle  components 

FLIGHT  SYSTEMS 

HEADQUARTERS 

P.O.  BOX  25,  MECHANICSBURG,  PA  17055 
PHONE  (717)  697  0333 


m Gulf+WMtem 

'IpV  Manufacturing  Company 


Collyer  Insultled  Wire  Division 

100  Higginson  Ave, 

Lincoln.  Rl  02865 
Telephone:  401/723-7800 


Control  Cables 

THERMOSET: 

Collyer  C-150,  C-151  — XLP  insul.  PVC  or  Neoprene  jacket  600V. 

Collyer  C-148  — XLP  XHHW  FR-1  conductors.  Type  T.C.  U.L.  Listed. 

Collyer  C-191  — EPR/HYPALON  conductors  — Neoprene  or  PVC  Jacket  U.L.  Listed  Type  T.C. 
Collyer  C-190  — EPR  insul.  — Hypalon  jacketed  extra  — flame  resistant  for  nuclear  station  use. 
C-140,  C-143,  C-153,  C-150,  C-151.  C-148.  C-190  meet  IPCEA  — NEMA  requirements. 

C-154,  C-148,  C-190  meet  U.L,  Type  T.C.  requirements. 

Machine  Tool 
Wire 

Single  conductor 

Collyer  P-400  U.L.  Type  THHN/THWN  when  supplied  with  19  wire  or  more  stranding,  non 
compressed,  has  U.L.  Listing  as  MTW  90°C  dry  and  60°C  in  oil.  Must  be  specially  ordered. 

Motor  Lead 
Cables 

Single  conductor  — Flexible 

IPCEA  S-19-81,  NEMA  WC-3  — RUB.  insul.,  neoprene  Jacket,  600V  75°C. 

IPCEA  S-68-516,  NEMA  WC-8  — EPR  insul.,  neoprene  or  hypalon  jkt.  600V,  1000V,  2000V,  90°  C. 
AAR581.3  — Rub.  insul.,  Neop.  Jkt.  diesel  locomotive  cable  — 600V. 

AAR589  — Hypalon  insul.,  600V.  — Also  1000V  non  AAR  spec. 

Traction  Cable 

Single  conductor 

Collyer  "Track  Star".  EPR  insulated,  Neoprene  jacketed.  1000  volt. 

Also  XLP  insulated  & EPR  Insulated  manufactured  to  any  Transit  company’s  specifications. 
600V.,  1000V,  2000V. 

Tray  Cable 

Multi-conductor  power  and  control  — U.L.  Listed  Type  TC  per  NEC  article  340 

C-148  — XLP,  XHHW  FR-1  conductors,  PVC  Jacket,  600V. 

C-154  - THWN/THHN  conductors,  PVC  jacket,  600V. 

C-191  — EPR/Hypalon  FR-1  conductors  — Neop.,  or  PVC  jacket,  600V, 

Eagle  Signal  Corporation 

8004  Cameron  Road 
Austin,  Texas  78753 
Telephone:  512/837-8300 

In  conjunction  with  the  G+W  zinc  chloride  battery  program,  Eagle  Signal  is  currently  developing 
a battery  charger.  Basic  specifications  are  given  below.  Custom  chargers  or  adaptations  of  the 
basic  charger  will  be  considered. 

Basic  Specifications: 

Battery  Charger 

AC  Input  Voltage 
DC  Rating 
Control  Range 

Cooling 

Transformer 

Circuit  Configuration 

Off  Board  Design 

230  VAC  single  phase  60Hz 
140VDC  85  amperes  continuous 
From  10%  voltage  and  current  to 
100%  voltage  and  current 
Convection 
Class  H insulation, 

Class  B temperature  rise 

Single  phase  full  wave  thyristor  bridge 

on  secondary  side  of  rectifier  transformer 

Controllers,  Motor, 
Variable  Speed 

DC  traction  motor  controller  now  under  development.  Custom  manufacture. 

DC-DC  Converters 
(on  board) 

Under  development.  Custom  manufacture. 

Eagle  Signal  Industrial  Controls  Division 

736  Federal  St. 

Davenport,  IA  52803 
Telephone:  319/326-8111 


For  very  competitive  specifications  and  prices  contact  EAGLE  SIGNAL, 
925  Lake  Street.  Baraboo,  Wisconsin  53913,  Telephone  (608)  350-8321. 


Control  Relays 


DESCRIPTION 

CONFIGURATION 

POLES 

AMPERES 

GENERAL  PURPOSE 
6/12/24/120/240  VAC 

Open  Type,  solder  lug 

1.  2,  3 

5,  10 

6/12/24/46/110  VDC 

Open  Type,  quick  disconnect 

1,  2,  3 

5,  10 

Open  Type,  printed  circuit 

1,  2,  3 

5.  10 

Enclosed,  Plug-in  Octal  Base 

1,2,3 

5,  10 

Enclosed,  Plug-in,  Octal  base  w/light 

1,  2,  3 

5,  10 
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HOBART 

is  totally  committed  to 
growing  with  the  electric 
vehicle  industry 


Our  battery  chargers  are  flexible  to  meet  your  battery  requirements . . . 


Because  the  electric  vehicle  industry  is  developing  so  rapidly,  there  is  little  or 
no  standardization  of  batteries.  For  this  reason.  Hobart  Brothers  has 
designed  flexibility  into  o jr  family  cf  battery  chargers  to  give  you  the  kind  of 
recharge  you  need.  We  have  been  in  the  battery  charging  business  since  1912 
and  have  years  of  experience  developing  industrial  battery  chargers  for  the 
material  handling  industry  and  float  chargers  for  the  utility  and  telecommuni- 
cations industries. 


Electric  vehicle  battery  chargers 


TYPES  - In  general,  electric  vehicle  battery  chargers 
are  of  two  types:  Onboard  and  Offboard.  Onboard 
chargers  allow  the  vehicle  batteries  to  be  recharged 
at  any  convenient  120  or  240  VAC  outlet  Some  onboard 
chargers  may  operate  from  either  voltage,  with  a faster 
charge  usually  possible  from  the  higher  input  voltage 
Offboard  chargers  are  usually  larger  in  size  and  charge 
faster  than  onboard  chargers,  and  are  intended  for 
stationary  installation  where  heavier  AC  service  (single 
or  three  phase)  can  be  provided 
CONTROL  CIRCUITRY  — Falls  into  two  categories 
Manual  or  Automatic. 

Manual  Controls  are  of  two  types  Time  Control  and 
Voltage/Time 

• Time  controlled  chargers  are  manually  started  by 
turning  the  timer  on  and  they  stop  when  the  timer 
times  out  and  returns  to  off. 

• Voltage/time  controlled  chargers  are  manually 
stf.rted  by  turning  the  timer  on.  The  timer  does  not 
sta.t  until  the  battery  reaches  a predetermined  state 
of  recharge  after  which  it  times  out  and  shuts  off  the 
charger  Manual  chargers  must  be  turned  off  before 
disconnecting  to  prevent  connector  arcing  and 
burning. 


Automatic  Chargers  start  when  a battery  is  connected 
They  are  equipped  with  automatic  timing  or  battery 
monitoring  features  or  both  to  turn  the  charger  off  when 
the  battery  is  fully  charged  Some  chargers  must  be 
turned  oft  to  prevent  arcing  of  the  connector  if  the  bat- 
tery is  disconnected  while  it  is  charging  Other  auto- 
matic chargers  are  equipped  with  a special  connector 
and  safety  circuit  which  allows  the  charging  battery  to 
be  disconnected  without  arcing 

OTHER  CONTROL  FEATURES 

• 24  hour  timer  can  be  programmed  to  allow  charging 
only  during  periods  of  off-peak  electrical  rates. 

• Supervisory  equipment  to  monitor  the  battery  or 
charger  circuit  or  both  and  indicate  faults  by  pilot 
lights. 

POWER  CONVERSION  CIRCUITRY  converts  the  AC 
electrical  power  to  DC  recharging  power  and  controls 
its  flow  into  the  battery.  Although  several  types  of  power 
conversion  circuitry  are  in  use  today,  the  most  com- 
mon is  the  ferroresonant/rectifier  type.  Ferroresonant/ 
rectifiers  consist  of  three  elements 
1)  Ferroresonant  power  transformer,  2)  capacitors,  and 
3)  silicon  diode  rectifiers 
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•RIGINAL  PACK  US 
Of  POOR  QUALITY 


HOBART  can  offer  you  any  of  the 
following  battery  charging  features 

• Automatic  starting  when  battery  is  connected  or  when 
24  hour  programmable  timer  reaches  preset  turn-on 
time. 


• Automatic  line  and  load  regulation  will  hold  charging 
rate  within  ±1  percent  with  AC  line  voltage  fluctuations 
of  up  to  i-10  percent.  (No  tap  changing  is  necessary.) 


• Pilot  light  to  indicate  charger  is  operable.  Independ- 
ent charging  circuits,  ammeters,  and  pilot  lights  for 
propulsion  battery  and  control  battery. 


• Internally  adjustable  charge  control  turns  chargers 
off  when  battery  reaches  full  charged  voltage. 


• Charger  automatically  turns  off  after  nine  hours  of 
charging  if  cycle  is  not  terminated  earlier  by  charge 
control. 


• Optional  internally  adjustable  automatic-reset  timer 
to  control  amount  of  equalized  charge  given  during 
each  recharge  cycle. 


• Optional  12  volt,  10  amp.  independent  charging  circuit 
for  control  battery. 


Below  are  examples  of  four  HOBART 
chargers  designed  for  specific 
recharging  requirements 

Model  1EV4B-30 

Input:  208/240/480  volts,  24/22/11  amps,  1 phase, 
60  Hz 

Output:  96  volts,  30  amps  for  propulsion  battery 
Output:  12  volts,  10  amps  for  control  battery 
Recharge  Time:  9 hours  or  less. 

Modol  1EV42-30 

Input:  208/240/480  volts,  22/20/10  amps,  1 phase, 
60  Hz 

Output:  84  volts,  30  amps  for  42  cell  lead-acid  EV  type 
propulsion  battery 

Optional  Output:  12  volt,  10  amp  for  control  battery 
Recharge  Time:  9 hours  or  less. 

Model  1EV36-35 

Input:  208/240/480  volts,  22/20/10  amps,  1 phase, 
60  Hz 

Output:  72  volts,  35  amps  and  12  volts,  10  amps 
Propulsion  Battery;  36  cell,  lead-acid  EV  type 
Control  Battery:  12  volt,  SLI  type 
Recharge  Time:  9 hours  or  less. 

Model  1EV1 50-30  DR 

Input:  240  volts,  30  amps,  1 phase,  60  Hz 
Power  Factor:  85-90% 

Efficiency:  85-90% 

Output:  140-165  volts,  8-30  amps  (each  independently 
adjustable) 

Voltage  Regulation:  ±Vz% 

Current  Limit  Regulation:  ±Vz% 

Current  Limit  Compliance  Range:  100-165  volts 
Propulsion  Battery:  Nickel-Zinc 


HOBART  charger  characteristics 


The  graph  at  right  shows  typical  re- 
charge data  for  a Hobart  rectifieMype 
battery  charger.  Note  as  the  ampere- 
hours  returned  to  the  battery  increase 
the  battery  voltage  increases  and  the 
charging  current  gradually  taper  to  a 
safe  finish  rate. 

For  a typical  8-hour  charge,  the  re- 
charge rate  starts  at  approximately  23 
amperes  per  100  ampere-hours  of  bat- 
tery capacity  and  2.13  volts  per  cell  then 
tapers  to  approximately  3 amperes  per 
100  ampere-hours  at  about  2.5  volts  per 
Cell.  To  assure  complete  recharge  of  a 
fully  discharged  battery,  the  total  am- 
pure-hours  returned  to  the  battery  is 
110%  of  the  battery's  capacity.  If  the 
bavtery  is  not  fully  discharged,  the  re- 
quired number  of  ampere-hours  will  be 
returned  to  it  after  which  it  will  be 
"floated"  at  a safe  finish  rate  for  the  re- 
mainder of  the  recharge  cycle. 
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SAMPLE  SPECIFICATIONS  — ELECTRIC  VEHICLE  BATTERY  CHARGER 


DESIGN.  The  battery  charger  shall  have  full-wave  rec- 
tification with  silicon  diodes  The  power  transtormer(s) 
shall  be  the  ferroresonant  type  with  taps  on  the  resonant 
coil  to  facilitate  increasing  or  decreasing  the  charging 
rati  if  necessary  The  charger  shall  provide  stepless 
output  continuously  tapering  from  starring  rate  to  fin- 
ishing rate  An  ammeter  for  monitoring  the  charging 
current  and  a pilot  light  to  indicate  that  the  charger  is 
energized  shall  be  provided 

Voltage  transient  protection  shall  be  provided  to 
protect  the  diodes  The  complete  circuit  shall  be  fail- 
safe. i e failure  of  any  component  shall  cause  the 
charging  rate  to  be  reduced,  not  increased 

The  AC  input  of  the  charger  shall  be  adequately  pro- 
tected with  fuse(s)  or  circuit  breakers  and  the  DC  out- 
put shall  be  protected  with  a fast-cleanng  fuse 

REGULATION.  The  charging  voltage  shall  be  maintained 
within  - 1%  with  AC  Ime  variation  of  • 10°o  The  start- 
ing current  shall  be  limited  to  not  more  than  140°o  of 
full-load  rating  with  AC  line  variation  of  * 10°o  At  the 
finishing  rate  or  2 5 volts  per  cell,  the  charging  current 
shall  not  exceed  5 amperes  per  100  AH  of  battery  ca- 
pacity At  the  starting  rate  of  2 13  volts  per  cell,  the 
charging  current  shall  be  adequate  to  recharge  the 
batterv  in  the  time  specified  and  as  recommended  by 
the  battery  manufacturer. 

CABINET.  The  battery  cnarger  shall  be  convection 
cooled  with  screen  or  perforated  metal  covering  the 
bottom  and  screened  or  louvered  openings  in  the  s>des 


RATINGS.  The  battery  charger  shall  automatically  re- 
charge the  battery  pack  and  be  rated  3s  follows  per 
your  requirements: 

Input  ratings 
Voltage 

Phase  (1  or  3)  

Hertz 

Output  ratings 
Battery  Cells 

Manufacturers  Rated  Capacity 
Type  □ Lead-Antimony 
D Lead-Calcium 
□ Other  (Specify) 

Recharge  Time 

The  chargers  shall  be  capable  of  operating  in  an 
ambient  temperature  of  40  C (104  F) 

MANUALS.  Complete  wiring  diagrams,  installation  and 
operating  instructions  together  with  trouble  shooting 
information  shall  be  furnished  with  each  charger 
WARRANTY.  The  battery  charger  manufacturer  shall 
warrant  to  the  original  purchaser  for  use  that  each  new 
battery  charger  is  free  from  defects  in  material  and 
workmanship  in  normal  use  This  warranty  shall  extend 
for  at  least  one  year  from  date  of  delivery  except  that 
(i>  with  respect  to  power  transformer(s).  silicon  power 
diodes  and  capacitors  the  warranty  shall  extend  for  10 
years  and  (n)  with  respect  to  expendable  items  nor- 
mally requiring  periodic  replacement  such  as  switch 
contacts,  etc  . the  warranty  shall  apply  only  if  the  same 
are  found  to  be  defective  prior  to  initial  use 


We  have  the  right  Electric  Vehicle  Charger  for  you  NOW . contact  — 
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KW  Lifeguard  Ferroresonant  Battery 

Charger  has  all  of  the  features  you  would  have  included  if 
you  had  designed  it.  Maybe  more. 


When  you  choose  your  battery 
chargers,  you're  looking  for  several 
important  things:  Reliability,  dura- 
bility, ease  of  operation  and  ease  of 
maintenance. 

The  Lifeguard  Ferroresonant  Charger 
has  been  designed  with  all  of  the 
latest  state-of-the-art  components 
for  functional  assurance  and  years  of 
trouble-free  service. 

Here  are  the  things  we  thought  you'd 
like  to  know: 

■ Multiple  voltages. 

Lifeguard  standard  single-phase 
chargers  are  available  in  120/208/240 
and  208/240/480  volt  AC  inputs, 
dependent  on  the  ampere-hour 
capacity  of  the  charger.  Standard 
3-phase  chargers  are  available  in 
208/240/480  volt  AC  inputs.  Special 
single  - and  3-phase  chargers  are 
available  in  480/575  volt  AC  inputs. 

■ 8-hour  rechargeable. 

A 100%  discharged  battery  (with  a 
6-hour  capacity  equal  to  the 
charger's  maximum  8-hour  capacity 
rating)  can  be  returned  to  a 105% 
charge  in  8 hours. 

■ Equalizing  charge. 

The  Lifeguard  charger  permits 
equalizing  of  the  battery  at  periodic 
intervals, 

■ Line  compensated. 

If  the  AC  input  voltage  varies  by 
± 10%,  the  DC  output  voltage  will 
not  vary  by  more  than  ± 1 % at  the 
finish  rate. 


■ Reverse  polarity  protection. 

Should  the  charger  be  inadvertently 
connected  to  a battery  with  reverse 
polarity,  the  circuit  is  protected 
from  damage  by  a DC  fuse. 

■ Ferroresonance. 

The  ferroresonant  circuitry  of  the 
Lifeguard  charger  requires  the  least 
amount  of  AC  power.  It  is  the  least 
responsive  to  AC  voltage  variation. 
It  is  inherently  fail-safe,  requiring 
virtually  no  maintenance.  And  it 
provides  a true,  constantly  tapering 
charge  without  the  use  of  relays, 
resistors  or  reactors. 

■ Ease  of  maintenance. 

The  door  on  the  front  is  hinged  90° 
right  to  left  to  make  all  fuses  easily 
accessible.  The  timer,  the  AC  indi- 
cator light  and  the  ammeter  are 
mounted  on  a removable  front 
panel.  Other  major  components 
are  easily  accessible  through  the 
removable  cover. 

■ Convection  cooled. 

Cooling  is  vented  from  the  bottom 
out  the  charger  sides,  eliminating 
the  need  for  fans  or  filters. 

■ Automatic  controls. 

The  Lifeguard  charger  features  fully 
automatic  controls  which  require 
only  the  battery /charger  connection 
and  setting  of  the  timer. 

■ Recessed  controls. 

Controls  are  recessed  to  prevent 
possible  damage  to  the  timer, 
ammeter  and  AC  indicator  light. 


■ DC  leads. 

The  DC  leads  come  out  of  the 
bottom  of  the  charger  — in  the 
front  — and  centered  for  easy 
attachment  to  the  battery.  They 
are  protected  with  strain-release 
grommets. 

■ AC  indicator  light. 

This  light  shows  at  a glance  when 
the  charger  is  energized, 

■ Drip-protected  case. 

The  Lifeguard  charger  is  assembled 
in  a drip-protected  case,  protecting 
the  internal  components. 

■ Wall  mounting,  floor  mounting, 
stackable. 

All  models  can  be:  Wall  mounted 
with  the  addition  of  a bracket;  floor 
mounted;  stacked  up  to  three  high. 

■ Fully  warranted. 

The  Lifeguard  Ferroresonant 
Charger  carries  a lifetime  warranty 
on  both  the  power  transformer  and 
semiconductors  for  the  life  of  the 
equipment  at  its  original  installa- 
tion. All  other  components  are 
guaranteed  for  one  full  year. 

KW  Ferroresonant 

Battery  Charger  gives  you  all  the  fea- 
tures you've  always  looked  for  but 
probably  have  never  found  in  a single 
unit.  All  of  the  things  — as  we  said  — 
that  you  would  have  designed  into  it  if 
you  had  designed  it  yourself. 

But  now  you  don't  have  to. 


3555  WEST  HOWARD  STREET  / SKOKIE.  ILLINOIS  60076  / TEL  . (312)  982  834b 
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Cm*  — Dnp  protect  ion  contruction; 
ammeter,  timer  and  AC  irxkcsiot  light 
mounted  on  separate  panel:  removable  top 


Timer  - Posrtnnsfor  16  hr  , 12  hr  and  8 hr 
cycle  Terminates  charge  at  completion  of 
cycle  Provides  equalling  charge  capability 

AC  Indicator  light  — Indicates  whan 
charger  is  energized 

AC  Input  voltage  setting  terminals  — 
Easily  accessible  through  charger  door 

Ammeter  — Internally  and/or  externally 
shunted  accurate  * 3-5%  of  full  scale 

Control  transformer  — Underwriters 
recognized  component  Minimum  rating  of 
50  volts/amperes  protected  with  1 amp  fuse 

AC  Fuses  — Quick  acting  type  of  proper 
size  Underwriters  recognized  component 

DC  Fuses  — Semiconductor  type  offering 
protection  to  charger  circlets  against  shorts 
and  reversed  connection 

AC  Line  contactor  - Overload  protection 
to  avoid  charger  component  damage 

DC  Leads  — Bottom  front  exit  with  strain 
release  grommets 


Kill  BniTERV  (0IHPM1V 

3WARD  STREET  SKOKIE  ILLINOIS  60076  TEL.  (312)982  8346 


Typical  recharging  characteristics 


Resonant  capacitors  - 60  hertz, 
maximum  440  AC  voltage  oil  filled  matched 
10  the  transformer 


Power  transformers  - Ferroresonant 
transformer  guaranteed  for  life:  3 coil 
isolated  system  balanced  for  optimum 
performance  with  resonant  capacitors  to 
provide  minimum  AC  line  voltage  variations 


Rectifier  assembly  - Hermetically  sealed 
diodes  guaranteed  for  life  mounted  on 
aluminum  heat  sinks.  PRV  in  excess  of  400 
volts 


Details  and  specifications 


Mo.  of 

Cat* 

Battery  Amp-Hr 
Capacity 

Modal 

Numbar 

Alternating  Currant 
•OCyda 

AC 

Input 

Am  pa 

Cabin  at 
Numbar 

Appro*. 

Shipping 

Waight 

• Hour 

It  Hour 

Standard  Voltaga 

Phasa 

2S2-325 

378-490 

6-325F1 

120/208/240 

Single 

10/5.9/5.0 

4 

69 

325-410 

490614 

6-410F1 

120/206/240 

Single 

12.8/7.4/6.4 

4 

/3 

410-515 

614-772 

6-515F1 

120/208/240 

Single 

16.0/9.2/8.0 

4 

78 

515-660 

772-977 

6-660F1 

208/240/480 

Single 

11.8/10.2/5.1 

5 

123 

• 

515-660 

772-977 

6-660F3 

208/240/480 

Three 

6.9/5.9/2.9 

5 

141 

660-765 

977-1155 

6-765F3 

208/240/480 

Three 

38/7.6/3.8 

5 

145 

765-975 

1155-1470 

6-975F3 

208/240/480 

Three 

10.4/9.0/4.5 

5 

150 

975-1260 

1470-1890 

6-1260F3 

208/240/480 

Three 

12.9/11.1/5.6 

5 

180 

252-325 

378-488 

12-325F1 

120/208/240 

Single 

19.5/11.3/9.7 

4 

83 

325-410 

488-614 

12-410F1 

208/240/480 

Single 

15.0/12.8/6.4 

4 

98 

410-515 

614-772 

12-515F1 

208/240/480 

Single 

20.0/17.3/8.6 

5 

145 

515-650 

772-977 

12-650F1 

208/240/480 

Single 

23.5/20.3/10.1 

5 

159 

12 

515-650 

772-977 

12-660F3 

206/240/480 

Three 

13.8/11.9/5.9 

5 

174 

660-765 

977-1155 

12-765F1 

208/240/480 

Single 

29.4/25.4/12.7 

5 

183 

660-765 

977-1155 

12-765F3 

208/240/480 

Three 

17.3/14.9/7.5 

5 

174 

766-975 

1155-1470 

12-975F3 

208/240/480 

Three 

21.0/18.2/9.1 

5 

200 

975-1260 

1470-1890 

12-1260F3 

206/240/480 

Three 

26.0/22.5/11.2 

5 

241 

325-410 

488-614 

18-410F1 

208/240/480 

Single 

22.2/19.0/9.6 

5 

159 

410-515 

614-772 

18-515F1 

208/240/480 

Single 

29.5/25.5/12.8 

5 

203 

515-660 

772-977 

18-650F1 

208/240/480 

Single 

35.3/30.6/15.2 

5 

221 

18 

515-650 

772-977 

18-650F3 

208/240/480 

Three 

20.8/18.0/9.0 

5 

195 

650-765 

977-1155 

18-765F3 

208/240/480 

Three 

26.1/22.6/11.3 

5 

261 

765-975 

1155-1470 

18-975F3 

208/240/480 

Three 

31.2/27.0/13.5 

5 

288 

975-1260 

1470-1890 

18-1260F3 

208/240/480 

Three 

38.0/32.9/16.4 

5 

302 

410-515 

614-772 

24-51 5F1 

208/240/480 

Single 

39,2/34,0/17.0 

5 

202 

410-515 

614-772 

24-515F3 

208/240/480 

Three 

20.8/18.0/9.0 

5 

195 

24 

515-650 

772-977 

24-660 F3 

208/240/480 

Three 

27.7/24.0/12.0 

5 

261 

660-765 

977-1155 

24-765F3 

208/240/480 

Three 

34.6/29.9/14.9 

5 

288 

765-975 

1155-1890 

24-975F3 

208/240/480 

Three 

41/36/18 

5 

300 

Mechanical  specifications 


Cabinet  No. 

Depth 

Width 

Haight 

4 

15/4'' 

i2y." 

2154" 

5 

1854" 

2254" 

22  54" 

Ordering  information 

Whan  ordering,  plaasa  (pacify: 

1.  KW  Lifeguard  Ferroresonant  model  number. 

2.  AC  input  vottage,  phase,  cycles. 

3.  Number  and  type  of  battery  cells. 

4.  Ampere  hour  capacity  of  battery. 

5.  Allowable  recharging  time,  8 or  16  hours. 

6.  Battery  connector  number. 


KW  Battery 
3556  Howard  Street 
Skokie,  Illinois  60076 
312-982-8346 


Notes: 

Units  include  8 feet  of  charging  cable  and  a standard  plug  or 

receptacle. 

Standard  voltages  are  as  listed.  Contact  factory  for  special  operating 
vottage. 

Contact  factory  for  availability  of  chargers  to  charge  batteries  having 
an  unusual  number  of  cells. 

480/575  volt  AC  input  single-  or  3-phase  units  available  upon 
request. 

JIC  assembly  supplied  with  3-phase  480  volt  AC  input  only. 

Optional  features 

1 . Remote  charge  control  (timer,  pilot  light  and  ammeter  furnished 
separately  for  mounting). 

2.  Sequence  relay. 

3.  JIC  approved  flange  mounted  disconnect  switch  on  #5  case. 

4.  JIC  approved  push-to-test  pilot  light. 

5.  Series  charging  cable  with  standard  plug, 

6.  Parallel  charging  cable  with  standard  plug. 

7.  Type  922  or  924  manual  release, 

8.  Wall-mounting  brackets. 

9.  When  3-phase  is  desired  for  charger  normally  furnished  in 
single-phase,  contact  factory. 


3555  WEST  HOWARD  STREET  / SKOKIE.  ILLINOIS  60076  / TEL  . 


(312)982-8346 
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•JAL  PAGE  & 
-VP.  QUAL1Tv 


Manufacturing  Company 

10G  BradrocK  Drive.  Des  Plaines.  Illinois  60018 
Phone  299-1188  (A  C.  312) 
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/nMfiffCHE  A.JC  fliofaAfc 

Manufacturing  Company  AA  3 

106  Bradrock  Drive.  Des  Plaines.  Illinois  60018 
Phone  299  1188  (A  C 312) 


Model  A-45  features 

■ Highest  quality  components  throughout  Silicon  diode  rectifiers  and 
transistor -controlled  magnetic  amplifiers  used  exclusively 

■ Automatic  in  operation  and  seit-reguiating 

■ AC  line  compensation  and  current  limiting  are  standard  features 

■ Only  13  components  86%  fewer  parts  than  other  designs 

■ No  voltage  sensitive  relays  or  other  moving  parts  except  time  clock 

■ Operation-tested  and  approved  by  maior  battery  manufacturers 

■ Underwriters  Laboratories  listed 

■ Built  to  meet  OSH  A requirements 

■ Over  70  000  LaMarche  patented  mag-anp  circuit  chargers  in  use  by 
thousands  of  satisfied  companies 


LaMARCHE  MODEL  A-45  CHARGERS 
PERFORM  BETTER.  LONGER 


The  unique  design  of  the  model  A 45  charger  provides  adjustment  of  the 
charging  current  curve  to  cover  any  operating  situation 

The  A 45  charger  provides  automatic  AC  line  compensation  for  variation 
in  AC  line  voltage  Therefore  it  is  ideally  suited  for  around-the-clock  oper- 
ation without  concern  for  voltage  changes 

Automatic  ime  voltage  compensation  is  achieved  with  a specially  designed 
input  transformer  and  magnetic  amplifier  This  eliminates  the  need  tor 
additional  semi-conductor  components  and  adds  to  long  term  reliability 

The  A-45  has  an  inherent  current  limiting  characteristic  Short  circuiting 
the  DC  output  will  limit  the  output  current  to  1 35%  of  rated  output  This  cur- 
rent limiting  feature  is  accomplished  without  additional  circuitry 

A simple  variable  resistor  voltage  control  is  provided  for  adjusting  the 
Charger  for  any  environmental  or  battery  condition  This  control  is 
especially  useful  when  batteries  are  old  or  in  poor  condition 

The  A-45  utilizes  a relative  constant  current  charging  characteristic  for 
the  initial  charging  period,  up  to  the  gassing  point”  oT  the  battery  It  then 
changes  to  a constant  potential  charging  characteristic  for  the  remainder 
of  the  charge  tapering  to  a low  finish  rate  to  prevent  excessive  gassing 

The  A-45  returns  a maximum  of  charge  to  a battery  in  the  shortest  possible 
time  with  a minimum  of  battery  temperature  rise  A completely  discharged 
battery  can  have  88%  of  its  cacacity  returned  in  the  first  five  hours 
of  charge 

The  A-45  is  designed  to  operate  flawlessly  with  a minimum  of  attention 
Design  concept  emphasizes  simplicity  and  long-term  reliability  You  can't 
buy  a better,  more  troub  e-tree  industrial  truck  battery  charger' 


TIMER  FOR  POSITIVE  AC  SHUTOFF 


DC  AMMETER 
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Dependable  A-45  chargers  at  work  in  a parts  de  ' ~>i  a 
maior  automobile  manufacturer 
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iN£TlC  AMPLII 


ERMIN, 


ILICON 


ONTROL 
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FUSED  AC  INPUT  AND  DC  OUTPUT 


30  amp  through  250  amp 
6ceiismrougn  '8  cans 
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Automatic  statically  controlled  output  curve 
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Modern  LaM«rch«  office  and  manufacturing  facility  include*  navy 
addition  lor  a total  of  100  000  square  teet  devoted  to  producing 
the  world  s most  complete  line  of  battery  chargers 


SPECIFICATIONS: 


ELECTRICAL  A C INPUT  VOLTAGES: 

120  208  240  480  or  575  single  phase  50/60  cycles 
208/240  480  or  550  three  phase  50/60  cycles 

D C.  OUTPUT  COMBINATIONS  AVAILABLE: 

DC  amps-30to400  depends  on  amp  hour  capacity 
of  the  battery  and  allowable  charging  time 
DC  volts-12  to  240  nominal  depends  on  number 
and  type  of  cells 

MECHANICAL: 

Overall  dimensions  and  approximate  shipping 
weights  are  listed  on  A 45  price  sheets 

FINISH 

Hammertone  light  gray 

MOUNTING:  Wu  and  floor  depend  mj  case 
specified  on  price  sheet 

STANDARD  ACCESSORIES  SUPPLIED 

1 Ten  fool  DC  leads  with  charging  connector 
(SB  ECorYC) 

2 DC  ammeter 

3 T'me  clock  tor  positive  AC  shut  off 

4 Fused  AC  input  and  DC  outnut  tor  complete 
protection 

5 Interna,  terminal  board  for  easy  connection  of 
A C input  D C output 

6 Combination  A C input  - 240/208  VAC  no 
charge 

7 110  volt  control  provided  on  all  480  or  575 
VAC  units 


OPTIONAL  ACCESSORIES 


Sequence  relay 
J I C approved  e 


2 J I C approved  enclosure 

3 Remote  control 

4 Push-to-test  Pilot  Light 

5 Forced  cooling  unit 

6 Bus  bar  module 

7 Three  phase  input  where  single  phase  is  indi- 
cated 

8 Special  pamt 

9 Export  packing 

10  Wall  mount  brackets  tor  lioor  case 

1 1 F loor  mount  brackets  tor  wall  case 


SAMPLE  SPECIFICATIONS  FOR  MOCEL  A 45 

The  charger  to  be  furnished  sha1  be  the  La  Marche 
Mtg  Co  Model  A 45  or  approved  equal  The  charger 
shall  employ  transistor  controlled  magnetic  ampli- 
fier circuit  to  provide  continuous  taper  charginq 

This  charger  shall  have 

1 Automatic  A C line  compensation 

2 Automatic  overload  protection  (current  limiting) 

3 Automatic  D C voltage  regulation 

4 Hermetically  sealed  silicone  diode  full-wave 
rectifiers 

5 Automatic  surge  suppressors 

6 Nc  moving  parts  except  time  Clod* 

7 DC  ammeter 

8 Fused  A C input  and  D C Output 


WHEN  ORDERING  PLEASE  SPECIFY 


1 LaMarche  model  number  A 45 

2 AC  input  voltage  phase  cycles 

3 Number  and  type  o*  battery  ceils 


4 Ampere  hour  capacity  of  battery 

5 A lowabie  recharging  time  8 or  16  hours 

6 Battery  connector  number  if  required 
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Manufacturing  Company 

106  Bradrock  Drive.  Des  Plaines  Illinois  60018 
Phone  299  1188  (A  C 312) 

BATTERY  CHARGERS 


The  simplicity  of  the  circuitry,  the  reliability  of 
correct  charging  rates  and  dependability  of  overall 
operation  provides  you  with  superior  performance. 
It  prevents  the  battery  from  over-gas3ing,  over- 
heating. reduces  battery  water  consumption  and 
extends  battery  life 

Industrial  truck  batteries  are  commonly  rated  in 
ampere  hours  by  the  industry  at  the  6 hour  rate  of 
discharge  to  a final  voltage  of  1.70  volts  per  cell  at 
77’ F The  battery  charger  is  generally  rated  to  re- 
turn the  battery  capacity  m 12  hours 


charging  rate  is  delivered  to  the  battery  so  as  to 
charge  the  battery  efficiently  and  with  a minimum 
amount  of  gassing  which  will  help  to  extend 
battery  life  and  give  maximum  performance  The 
inherent  load  regulation  is  such  that  the  battery 
voltage  controls  the  amount  of  current  to  the  bat- 
tery 

Modified  constant  potential  or  tapered  charging 
rates  are  desirable  so  the  battery  will  charge  at  the 
proper  rate  regardless  of  what  state  of  charge  the 
battery  is  m when  connected  to  the  charger 


The  best  way  to  charge  industrial  batteries  is  to 
use  our  charger  with  a taper-type  of  charging 
characteristic.  Silicon-diode  ferroresonant  char- 
gers offer  the  ultimate  in  battery  charging  By 
sensing  the  counter  EMF  voltage  of  the  battery  in 
the  ferroresonant  transformer  circuitry,  the  proper 


The  ferroresonant  transformer  holds  the  current  at 
the  start  of  charge  within  prescribed  limits  and 
holds  the  voltage  near  the  finish  of  cycle  to  within 
± l°o  for  line  voltage  variations  as  much  as  ±10% 
The  output  is  current  limited  by  design  so  as  to 
protect  the  charger  from  blowing  D C fuses  due  to 
overload 


Features 


LESTER  EQUIPMENT  MANUFACTURING  CO. 

23-10  Coronado  Street 

Anaheim.  California  928C8 

Telephone  (714)  630-2260  <2*13)  860-6658 


• A.C  input  regulated*10a/o  — Automatically  adjusts  charger  lor  variations.  • Charger  current  regulated 
Automatically  maintains  rates  and  protects  your  charger  and  the  battery.  • Lester  Equipment  chargers 
are  fail-safe  designed  — if  any  component  of  the  charger  fails  it  will  not  result  in  any  damage  to  the  bat- 
tery. • Quick  acting  A.C.  line  fuses  — Full  charger  protection.  • Fast  acting  D C.  fuse  — Protects  your 
charger  from  reversed  polarity.  • Premium  quality  and  reliability.  • Higher  rated  P.I.V.  silicon  diodes — 
Protects  against  voltage  surges.  • Capacitors  and  tuned  resonant  transformers  constantly  monitor  battery 
counter  EMF  — Resulting  in  proper  tapering  charge  rate,  and  as  an  added  safety  factor  capacitors  are  Iso- 
lated from  input  and  output.  • Excellent  power  factor  and  efficiency  — Lower  A.C.  current  draw  — Great- 
er savings  to  the  user  — Lower  operating  costs.  • Reliability  — Trouble-free  operation.  • Simplified  cir- 
cuitry — Minimum  maintenance  required.  • Los  Angeles  City  Test  Lab  Approved.  • Recessed  control 
panel  ammeter,  timer  — Protects  against  damage.  • Heavy  guage  steel  cabinets  — Convection  cooled  — 
Drip-proof  construction  — Designed  to  be  attractive  and  withstand  abuse  — Finish  baked  enamel  paint. 

• Electronic  Fail  Safe  Charger  Control  (optional) 


Charging  curve  gar  ITA  INDUSTRIAL  TRUCK  ASSOCIATION'  appro., 
•natal*  22  S amperes  oar  1 00  A M oattary  capacity  (tan  rata  ol  charga  and  S 
amparaa  par  1 00  A M Oattary  capacity  tiniah  rata 

Laatar  Equip  mart  I larroreaonani  chargara  ara  designed  ta  compiototy  ra- 
.narga  a sad  acid  baitary  tram  a raiad  macnarga  state  i»  12  hours  or  laaa  re- 
turning  110%  ot  Oattary  i raiad  capacity  Attar  Oattary  it  tul'y  charged  I ha 
chargor  output  atll  ba  at  tiniah  rata  or  lower  depending  upon  oattary  oountar 
EME  during  charga  Various  am  para  hour  capacity  baitartaa  ol  sama  baitary 
yottagacan  Da  chargad  from  tamo  chargor  within  tango  ot  capacity  ahlhout 
damage  to  baltory  or  chargor 


Conversion  a-ticiancy  it  datorminad  by  mull 
sva*  ago  conversion  etftctency  ot  aimoet  SO  pi 
SO  par  cant  and  soman maa  aaa  than  SO  par 


I by  power  lector  A high  tlgura  means  lower  A C currant  it  required  The  laatar  Equipment  chargor  haa  an 
over  an  12  hour  charga  cycle  Control  lad  typaa  ol  chargers  often  neve  average  conversion  atticiancioa  ot  ess  than 
The  nigh  aver  obtained  with  laatar  chargors  means  lower  operating  and  installation  coats  plus  energy  savings 


Ordering  Information 


BATTERY  SIZE 

CHARGER  MODELS 

CABINET 

STYLE 

NUMBER  OF 
BATTERY  CELLS 

N0M 

BATTERY 

VOLTAGE 

CHARGING 
CAPACITY  A.H 
WITH12  HR. 

SINGLE  PHASE 

THREE  PHASE 

115V/230V 

208V/230V 

230V/460V 

6 

12 

0-220 

12LC25T12 

A 

12 

200-400 

12LC50T12 

A 

9 

18 

0-220 

18LC25T12 

A 

24 

0-105 

24LC12T12 

A 

24 

0-220 

24LC25T12 

A 

12 

24 

0-240 

24LC30T12 

AorB 

24 

200-400 

24LC50T12 

C 

24 

400-800 

24LC105T12 

D 

36 

0-220 

36LC25T12 

A 

1 A 

36 

200-400 

36LC50T12 

C 

xo 

36 

400-800 

36LC105T12 

36LC105T12-3 

D 

48 

0-220 

48LC25T12 

A 

24 

48 

200-400 

48LC50T12 

C 

48 

4Q0-800 

48LC105T12-3 

D 

36 

72 

0-320 

72LC40T12 

C 

51 

102/12 

0-220 

102/12LC25T12 

102/12 

200-400 

102/12LC25T12 

D 

6o 

120/12 

200-400 

120/12LC25T12 

D 

72 

144/12 

200-400 

144/12LC25T12 

D 

NOTE:  Special  Built-in  Configurations  as  well  as  220V  SOHz 
Units  are  available.  24V  and  36V  Units  are  Los  Angeles 
City  Test  Lab  Approved.  ” Electronic " Charge  Control 
optionally  available. 


dpoctncanons  suojecr  to  cnange  v/icnout  nonce 


CABINET 

NOMINAL  DIMENSIONS 

Heighth 

Width 

Depth 

A 

11” 

3 34  ” 

1 2 '/i " 

3 

7 Vi" 

6 Vi" 

12” 

C 

11  3-,” 

334  ” 

12'':'' 

0 

18” 

20” 

24” 

LESTER  EQUIPMENT  MANUFACTURING  CO  INC 

2340  Coronado  Street 

Anaheim,  California  92806 

Telephone  (714)  630-2260  (213)  860-6658 


Manufacturers  of  Industrial  and 
Motive  Power  Battery  Chargers  and 
Cathodic  Protection  Power  Suoplies. 


Master  Control  Systems,  Inc. 

MODEL  MBC6  AUTOMATIC  MODE  SWITCHING 

FLOAT-EQUAL, ZE 

BATTERY  CHARGER 

This  charger  has  been  specifically  designed  for  standby  applications  involving  high  battery  loads 
of  .ihort  duration  which  require  fast  recharging  capability,  such  as  heavy  duty  engine  starting  bat- 
teries Continuous  loads  should  not  exceed  50%  of  the  charger  rating. 


These  Cha.gers  Provide 


• Fully  Automatic  Operation  — switches  to  float 
mode  when  battery  is  fully  charged 

• Automatic  Two  Rate,  float-equalize 

• Automatic  Fast  re-charging  capability 

• A C.  Line  Voltage  compensated 

• D C.  Voltage  regulated 

• Current  Limited  at  rated  capacity 


CHARGER  OPERATION 

The  Model  MBC6  is  a two  rate  charger  (equalize  and 
float)  Switching  from  one  rate  to  the  other  is  fully  au- 
tomatic 

When  first  connected  to  a discharged  battery,  the 
charger  will  produce  its  maximum  rated  current  until 
the  battery  terminal  voltage  increases  to  the  desired 
equalize  point  The  charger  will  replace  most  of  the 
missing  harge  in  this  manner  When  the  equalize 
voltage  •»  been  reached,  the  charger  will  reduce 
the  ci  »•  ! 'o  the  value  required  to  maintain  the 
equals  .o'tag*1  This  voltage  limiting  mode  will  bring 
the  battery  tc  a fully  charged  condition  THIS 
FEATURE  GivES  THE  CHARGER  THE  CAPABILITY 
OF  AUTOMAi  ICALLY  RECHARGING  THE  BATTERY 
IN  LESS  THAN  1 12  THE  TIME  REQUIRED  BY  OTHER 
CHARGERS  OF  EQUAL  CAPACITY 

When  the  current  required  to  maintain  equalize 
voltage  falls  below  a specific  level,  (approximately 
1 12  of  its  rated  current)  the  charger  will  change  to  the 
float  mode  The  charger  will  then  supply  whatever 
current  is  required  to  maintain  float  voltage  THERE 
IS  PRACTICALLY  NO  GASSING  OF  THE  BATTERY 
WHEN  KEPT  AT  A TRUE  FLOAT  VOLTAGE  SO  THE 
BATTERY  MAINTENANCE  IS  REDUCED  TO  A 
MINIMUM  AND  BATTERY  LIFE  WILL  BE  SUBSTAN- 
TIALLY INCREASED 


MASTER  CONTROL  SYSTEMS 

910  NORTH  SHORE  DRIVE  UKE  HUFF  ILLINOIS  60044 
Tilt»kiM  Aril  Codt  312/295  1010 


MODEL  MBC6 


AUTOMATIC  MODE  SWITCHING 

FLOAT-EQUALIZE 


BATTERY  CHARGER 


EXTERNAL  LOADS 

When  operating  in  the  float  mode,  the  charger  will 
carry  external  loads  of  up  to  50%  of  its  rated  current 
continuously  and  still  maintain  the  battery  in  the 
charged  condition. 

Long-term  continuous  loads  approaching  50%  or 
more  of  charger  rating  will  tend  to  delay  or  prevent 
the  charger  from  switching  back  to  the  float  mode 
after  returning  the  battery  to  full  charge.  Keeping  the 
charger  in  the  high  rate  mode  will  cause  excessive 
gassing  and  heating  in  the  battery.  Continuous  loads 
well  below  50%  of  charger  rating  will  not  interfere 
with  normal  mode-switching  operation. 

When  a high  current  load  is  applied  to  the  battery, 
(such  as  engine  cranking)  the  charger  will 
immediately  switch  to  the  equalize  mode  and  operate 
at  maximum  capacity  until  it  has  returned  all  of  the 
current  into  the  battery.  It  will  then  switch  back  to  the 
float  mode  in  the  manner  previously  described. 


CURRENT  LIMITING 

Overloads  or  even  short  circuits  on  the  output  of  the 
charger  will  not  damage  the  charger  since  it  current 
limits  at  rated  capacity.  Because  of  this  feature,  the 
charger  need  not  be  disconnected  during  cranking 
on  engine  starting  applications.  Charger  is  polarity 
protected  so  that  it  will  not  be  damaged  if  battery 
polarity  is  accidentally  reversed. 

POWER  FAILURE 

Momentary  power  interruptions  will  cause  the 
charger  to  be  in  the  equalize  mode  when  power  is 
restored  and  will  remain  there  for  a length  of  time, 
dependent  on  the  amount  of  discharge  occurring 
during  the  interruption.  If  there  was  no  discharge,  the 
charger  will  remain  in  the  equalize  mode  only  mo- 
mentarily. The  charger  will  not  discharge  the  battery, 
even  on  extended  periods  of  power  failure.  Discon- 
necting the  battery  from  the  charger  has  the  same 
effect  as  a power  interruption. 
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TYPICAL  CHARGE  CURVE 


j j 

uollzt  Mo 

i : 

1 . — 1 

j. 

i "~"i 

— - 

;NT  LIMP 

t 

....  . 

V 

5S0VER 

CURRENT 

-TAGE  LI 

RENT  TCl 

'MAINTA 

N 

CUR 

— 

AT^S 

loo 

80 

60 


ui  tu 

a. 

c 

o 20 


10 


20 


30 


40 


50 


60 


VO 


80 


90 


100 


no 


120 


130 


CHARGE  TIME-% 

Charge  time  is  obtained  by  dividing  battery  capacity  by  charger  rating.  Thus,  if  a charger  hav- 
ing a 10  ampere  rating  were  connected  to  a completely  discharged  200  ampere  hour  battery, 
100%  on  the  chart  would  represent  20  hours. 
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MODEL  MBC6 


AUTOMATIC  MODE  SWITCHING 

FLOAT-EQUALI2E 

BATTERY  CHARGER 

Construction  Features:  . . . 


• Voltmeter  end  Ammeter  are  standard 

• Both  A.C.  and  D.C.  Fuses  are  provided 

• All  semiconductors  and  integrated  circuits  are 
silicon  and  hermetically  sealed 

• Modular  construction  (Plug-in  printed  circuit 
regulator  board) 


• Remote  sensing  terminals  are  provided 

• Float  and  equalize  voltage  levels  are  factory 
preset  for  the  specific  battery  type 

• No  transformer  tap  settings  are  required 

• Charge  output  is  completely  isolated  from  A.C. 
power 


*\ 
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CHARGER  PERFORMANCE  SPECIFICATIONS 


MODE  SWITCHING:  Automatic  — Mode  depends  on  state  of 
charge  and  use  of  battery. 

INPUT  LINE  REQUIREMENTS:  Nominal  117V.  A.C.  at  60  Hertz. 
Range  of  Input  voltage:  105-1 25V.  A.C. 

RECOMMENDED  BATTERY  CAPACITY:  5.0  to  23.0.  Times  rated 
current. 

The  following  specifications  apply  at  117-1 25 V.  A.C.  input  at  25°C. 

RECHARGING  TIME:  To  obtain  time  required  to  recharge  a fully 
discharged  battery,  take  1.2  times  battery  capacity  In  ampere 
hours  (AH)  divided  by  rated  current  (E.G.  for  10A  Charger  and 
200AH  battery,  rate  = 1.2  x 200  + 10  = 24  hours). 

MAXIMUM  OUTPUT  CURRENT:  Current  limited  at  rated  current 
± 10%. 


OUTPUT  VOLTAGE  LIMITS:  Nominal  Value  (Factory  Set). 

BATTERY  TYPE:  LA  FL  NC 

(1.275  S.G)  (1.220  S.G.)  (High  Rate) 
EQUALIZE:  2.34  V/Cell  2.29  V/CeH  1.50V/Cell 

FLOAT:  2.20V/Cell  2.17V/Cell  1.40V/Cell 

VOLTAGE  REGULATION  (LINE):  ± 0.2%  Maximum  for  ± 10%  line 
change. 

TEMPERATURE  STABILITY:  0.06%/°C.  Maximum. 

OPEN  CIRCUIT  LEAKAGE:  50mA  Maximum. 

OUTPUT  DRAIN  (A.C.  INPUT  OFF):  10mA  Maximum. 

OUTPUT  TERMINAL  VOLTAGE  FOR  CHARGER  SHUTDOWN 
(WITH  SHUTDOWN  OPTION):  +4.0  Volts  Maximum. 


MALFUNCTION  ALARMS 


NFPA  76 A requires  that  chargers  used  on  starting  bat- 
teries for  emergency  generator  sets  contain  provisions  for 
operating  an  annunciator  when  the  charger  is  malfunc- 
tioning. Master  Control's  option  MFA  has  been  designed  to 
meet  these  requirements.  Output  contacts  are  SPDT  and 
rated  for  10A  @ 115  V. A.C.  These  contacts  transfer  in 
event  of  A.C.  power  failure,  low  battery  voltage,  loss  of 
charge  current  and  lack  of  high  rate  charge  after  a heavy 
battery  discharge.  The  system  is  unique  in  that  the  low 
voltage  alarm  is  locked  out  as  long  as  the  charger  is  pro- 


ducing at  least  75%  of  its  rated  output  current.  This  pre- 
vents the  alarm  contacts  from  transferring  during  heavy 
discharges  such  as  engine  cranking, 

A low  voltage  alarm  (LVA)  for  use  with  floating  type 
systems  is  also  available.  This  operates  in  the  same  man- 
ner as  the  MFA  except  that  it  is  not  locked  out  during 
periods  of  heavy  battery  discharge. 

High  voltage  alarm  (HVA)  can  also  be  supplied  where  the 
application  necessitates  its  use. 


(^Sample  Specifications  The  Charger  shall  have:  ^ 


V 


The  Battery  Charger  shall  be  a Master  Control  Automatic 
Mode  Switching,  Model  MBC6  or  approved  equal.  The 
Charger  shall  have  an  output  current  rating  of  at  least 
1/20  of  the  rated  ampere  hour  capacity  of  the  battery  to 
which  it  is  applied  and  shall  be  capable  of  automatically 
switching  from  one  rate  to  the  other,  according  to  the 
needs  of  the  battery.  Voltage  settings  for  both  ranges 
shall  be  factory  preset  for  the  specific  battery  type  and 
shall  not  be  field  adjustable.  It  shall  maintain  its  rated 
output  voltage  within  ± 0.2%  with  A.C.  input  variation  of  ± 
10%. 


• Automatic  Overload  Protection  (Current  Limiting) 

• Semiconductors  and  integrated  circuits  to  be  silicon 
and  hermetically  sealed 

• D.C.  Voltmeter  and  Ammeter 

• Fused  A.C.  input  and  D.C.  output 


Provisions  for  automatically  switching  to  float  mode 
when  battery  is  fully  charged 


MASTER  CONTROL  SYSTEMS,  Inc. 

•10  NORTH  SHORE  ORIVE.  LAKE  ILHFF.  ILLINOIS  00044 
Tllipkm:  Aril  CUi  312  295  1010 
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MODEL  DESIGNATION 


CHARQEF 

BATTERY 

MODEL  NUMIER 

U.L. 

listil  A 

NmIhI 

Oitpit 

e.c.  viits 

Ritii 
Oitpit 
DC.  Rap. 

Mu.  A.C. 
Ami.  Iipit 
it  120  VAC 

Appru. 
Hfiiikt 
Us.  (KB) 

Ni.il 
LA  ir  FI 
Ctllt 

RiCMMidid 
Cipicity 
RMpt  (A.H.) 

MBC6-1 2-5  O 

X 

12 

5 

1.5 

24(11) 

6 

25-115 

MBC6-1 2-10  (*) 

X 

12 

10 

3 

35(16) 

6 

50-230 

MBC6-1 2-20  (•) 

12 

20 

6 

36(16) 

6 

100-460 

MBC6-24-5  (*) 

X 

24 

5 

3 

35(16) 

12 

25-115 

MBC6-24-10  (*) 

X 

24 

10 

6 

36(16) 

12 

50-230 

MBC6-24-20  (*) 

X 

24 

20 

12 

38(17) 

12 

100-460 

MBC6-30-5  (*) 

30 

5 

4 

30(14) 

15 

25-115 

MBC6-30-10  (*) 

30 

10 

8 

38(17) 

15 

50-230 

MBC6-32-5  (*) 

32 

5 

4 

30(14) 

16 

25-115 

MBC6-32-10  (*) 

32 

10 

8 

38(17) 

16 

50-230 

MBC6-36-5  (* ) 

36 

5 

5 

30(14) 

18 

25-115 

MBC6-36-10  (*) 

36 

10 

9 

40(18) 

18 

50-230 

MBC6-48-2  (*) 

48 

2 Va 

3 

26(12) 

24 

12-65 

MBC6-48-5  (*) 

48 

5 

6 

36(16) 

24 

25-115 

MBC6-48-10  (*) 

48 

10 

12 

38(17) 

24 

50-230 

MBC6-130-2  (*) 

130 

21/2 

7 

39(18) 

60 

12-65 

MBC6-130-5  (*) 

130 

5 

15 

46  (21) 

60 

25-115 

MBCe-130-10(*) 

130 

10 

30 

121  (55) 

60 

50-230 

MBC6-1 30-20C) 

130 

20 

— 

186  (84) 

60 

100-460 

(* ) Add  Suffix  (LA)  to  model  number  when  charger  is  for  use  with  automotive  lead  acid  batteries 
having  1 .265-1 .285  sp.  gr. 

(* ) Add  Suffix  (FL)  to  model  number  when  charger  is  for  use  with  float  service  lead  acid  batteries 
having  1 .200-1 .220  sp.  gr. 

(* ) Add  Suffix  (NC)  to  model  number  when  charger  is  for  Nickel  Cadmium  Batteries. 

(A)  See  current  price  sheet  for  complete  approval  information. 

Battery  manufacturers  recommend  that  the  equalizing  current  of  the  charger  be  not 
less  than  C/20  with  C representing  the  ampere  hour  capacity  of  the  battery.  As  an  ex- 
ample, a 200  ampere  hour  battery  would  require  that  the  charger  have  the  capability 
of  providing  an  equalizing  current  of  10  amperes.  Design  of  the  MBC6  Charger  is 
based  on  this  premise,  therefore,  it  is  most  important  that  the  charger  rating  be  com- 
patible with  the  recommended  battery  capacity  as  outlined  in  the  above  table.  Use  of 
these  chargers  on  batteries  that  have  either  a larger  or  smaller  capacity  than  recom- 
mended, may  resuit  in  damage  to  the  batteries. 


Ordering  Information: 

• Catalog  no.  and  mfg.  of  battery 

or 

• Ampere  Hour  Capacity  of  Battery 

• For  Nickel  Cadmium  specify  whether  high  or  low  rate 
type 

• Specific  gravity  of  lead  acid  battery 


• State  Master  Control's  Model  number 

• A.C.  input  voltage,  frequency  and  phase 

• Number  and  type  of  battery  cells 

• Continuous  D.C.  load 

• Allowable  Recharging  Time  from  full  discharge 

• Indicate  application,  i.e.,  Stationary,  Mobile  or  Marine 


Specifications  subject  to  change  without  notice. 

MASTER  CONTROL  SYSTEMS, 

910  NORTH  SHORE  RNIVE.  LAKE  HOFF.  lUiMIS  10144 
TtltpfcMt:  Aril  M 312/215  1110 


Inc. 
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' MOTOR  APPLIANCE  CORPORATION 

SPIRIT  WEST  INDUSTRIAL  PARK 

S66  MERCURY  BLVD  / P 0 BOX  22  / CHESTERFIELD  MO  13017  / TELEPHONE:  3U  632  3406 

ELECTRIC  VEHICLE  BAnERY  CHARGERS 


pii 


■BUILT-IN" 


A NEW  UN E 

MAC'S  new  EV  line  otters  many  of  the  features  that  make 
MAC  Chargers  so  popular  in  the  motive  power  field  . . . 
ferro-resonant  transformers,  uncomplicated  circuit  designs 
and  rugged  case  enclosures  The  electric  vehicle  field 
knows  that  these  features  along  with  quality  components  in 
MAC  Chargers  such  as  grain  oriented  transformer  '.amina 
tions  provide  lower  A C starting  currents,  lighter  weight 
chargers  and  efficient  recharging  of  electric  vehicle  batter- 
ies MAC  charges  your  batteries  to  ensure  a full  charge  with 
minimum  gassing  for  lower  maintenance  costs  and  longer 
battery  life 


FEATURES 

* Lower  A C.  starting  currents 

* Precise  voltage  regulation 

* Current  limiting 

* Fully  automatic  charging 

* Failsafe  battery  protection  if  any  charger 
component  fails 

* Reverse  polarity  protection 

* Heavy  duty  steel  case  construction 

* Lighter  weight 

* Flexible  mounting  configurations 

* MAC  Chargers  backed  by  nationwide  service  network 


AUTOMATIC  CHARGING 


SPECIAL  APPLICATION  ENGINEERING 


MAC  Battery  Chargers  incorporate  advanced  ferro-  MAC  Engineers  have  the  most  experience  in  the  bartery 
resonant  transformer  designs  that  deliver  the  proper  charge  charger  field  designing  special  built-in/on-board  urfits. 
to  batteries  at  all  times  — automatically  The  ferro-resonant  Creative  engineering  and  practical  ideas  mean  that  MAC 
transformer  continuously  monitors  the  back  EMF  voltage  of  can  help  you  with  design  problems.  Consult  MAC  for  your 
the  battery  to  regulate  a tapering  charge  from  start  to  finish  on-board  charger  applications 
Excellent  voltage  regulation  ensures  a precise  charge  at  the 
critical  finish  rate. 


MOTOR  APPLIANCE  CORPORATION 

SPIRIT  WEST  INDUSTRIAL  PARK 

SS6  MERCURY  RtVO.  / P.Q.  ROX  22  / CHESTERFIELD.  MO.  S3017  / TELEPHONE:  314-532-3401 


Designers  and  Manufacturers  of  FHP  Electric  Motors  & Battery  Chargers 


MAC  TYPE  EV  SPECIFICATIONS 


Slnlg e Phaaa  90  HZ  120  or 240  Volt  Input 


MODEL 

CASE 

DCV 

DCA 

ACV 

ACA 

WT 

EVP3620 

P2 

36 

20 

120 

10.5 

35 

EVP3620 

P2 

36 

20 

240 

5.3 

35 

EVP3630 

PI 

36 

30 

120 

14.4 

48 

EVP3630 

PI 

35 

30 

240 

7.2 

48 

EVP4820 

PI 

48 

20 

120 

12.0 

45 

EVP4820 

PI 

48 

20 

240 

6.0 

45 

EVP4830 

PI 

48 

30 

240 

10.0 

75 

EVP6020 

PI 

60 

20 

120 

17.0 

53 

EVP6020 

PI 

60 

20 

240 

8.5 

53 

EVP6030 

PI 

60 

30 

240 

13.0 

EVP7220 

PI 

72 

20 

120 

9.0 

58 

EVP7220 

PI 

72 

20 

240 

4.5 

58 

EVJ7225 

J1 

72 

25 

240 

13.0 

63 

EVJ7230 

J1 

72 

30 

240 

15.3 

83 

EVJ9620 

J1 

96 

20 

240 

13.5 

107 

EVJ9625 

J1 

96 

25 

240 

17.0 

111 

EVJ10220 

J1 

102 

20 

240 

14.5 

115 

EVK10225 

K1 

102 

25 

240 

18.0 

120 

EVJ10820 

J1 

108 

20 

240 

15.5 

110 

EVK10825 

K1 

108 

25 

240 

19.0 

110 

EVJ12015 

J1 

120 

15 

240 

13.0 

107 

5VK12020 

K1 

120 

20 

240 

17.0 

115 

EVK14418 

K1 

144 

18 

240 

18.5 

185 

DIMENSIONS 


CASE  SIZE 

HEIGHT 

WIDTH 

DEPTH 

PI 

13" 

9" 

13" 

P2 

12" 

8" 

12" 

J1 

.20" 

14%" 

15" 

K1 

21" 

15" 

18" 

OPTIONS: 

* 12  Volt  auxiliary  battery  charging  circuits 

* Weatherproofing 

* Electronic  charge  termination 

* Winter/Summer  Finish  Rate  Control 

* D.C.  disconnect/A.C.  interrupt 

NOTES: 

Other  chargers  to  meet  your  specific  requirements 
arei  available  — consult  factory. 


Throm  phaaa  modal*  alto  avallabla  upon  raquotL 


IMPORTANT 

L 1.  Type  and  size  of  batteries 

4.  A.C.  Input  Voltage*  Amp  Service 

When  ordering 

m 2.  Number  of  cede 

5.  D.C.  connector 

specify 

f 3.  Allowable  recharge  time 

6.  Options 

BC-36 


BATTERY  CHARGERS 
(OFF-BOARD) 


SCHAUER  MANUFACTURING  CORPORATION 
4500  ALPINE  AVENUE 
CINCINNATI,  OHIO  45242 

TEL:  513-791-3030 


MODEL  FC90 , 60/90  AMPERE  FAST  CHARGER 


BATTERY  CHARGERS 
(OFF-BOARD) 


SCHAUER  MANUFACTURING  CORPORATION  TEL:  513-791-3030 

4500  ALPINE  AVENUE 
CINCINNATI,  OHIO  45242 


MODEL  ERM12,  15  AMPERE  AUTOMATIC/MANUAL 
115  V.A.C. , 12  V.D.C. 

Size:  8%"  (20.9  era) H x 11%"  (28.6  cm)W  x 7-7/8"  (20  cm)D.  Weight: 
18-3/4  Lbs.  (8.5  Kg.);  4/Master  Carton,  75  Lbs.  (34  Kg.).  In  addition 
to  having  a 33%  greater  charging  capacity  than  the  10  amp  model,  this 
charger  can  be  operated  as  a manual  or  an  automatic  battery  charger. 

For  quick  recharge,  set  the  switch  to  Manual;  for  overnight  or  extended 
charging  or  maintaining  battery,  set  the  switch  to  Automatic.  Ideal  for 
truck,  farm  and  automotive  equipment. 

MODEL  F5612,  20  AMPERE  MANUAL 
115  V.A.C. , 6/12  V.D.C. 

Size:  8%"  (20.9  cm) H x 11%"  (28,6  cm)  W x 7-7/8"  (20  cm)D.  Weight: 
22-3/4  Lbs.  (10.3  Kg.);  4/Master  Carton,  91  Lbs.  (41.4  Kg.).  This 
model  is  an  excellent  charger  for  car  lots,  garages,  service  stations 
and  farms . With  a charging  rate  of  20  amperes  for  6 volt  or  12  volt 
batteries,  it  will  build  a starting  charge  within  a few  minutes  time 
and  recharge  the  average  battery  in  1%  to  2%  hours.  Can  also  be  used 
to  charge  as  many  as  4 batteries  at  a 5 ampere  rate  when  connected  in 
parallel. 

MODEL  G6612,  30  AMPERE  MANUAL 
115  V.A.C.,  6/12  V.D.C. 

Size:  8%"  (20.9  cm) H x 11%"  (28.6  cm)W  x 7-7/8"  (20  cm)D.  Weight: 

22  Lbs.  (10  Kg.);  4/Master  Carton,  90  Lbs.  (41  Kg.).  With  a 
charging  rate  of '30  amperes  for  6 or  12  volt  batteries,  will  build 
a starting  charge  within  a few  minutes  time  and  will  recharge  the 
average  battery  in  1 to  2 hours.  Can  also  be  used  to  charge  6 
batteries  at  a 5 ampere  rate  when  connected  in  parallel. 

MODEL  DX5 , 10  AMPERE  MULTI-CELL  MANUAL 
115  V.A.C.,  6,8,12,  or  24  V.A.C. 

Size:  8%"  (20.9  cm) H x 11%"  (28.6  cm)W  x 7-7/8"  (20  cm)D.  Weight: 
20-3/4  Lbs.  (9.4  Kg.);  4/Master  Carton,  83  Lbs.  (37.7  Kg.).  Ideal 
for  farms,  motels,  resorts,  garages  having  batteries  of  different 
voltages  to  charge.  Charges  6,  8,  12,  and  24  volt  batteries  at  a 10 
ampere  rate.  Will  charge  4 six-volt  or  2 twelve-volt  batteries  at  10 
amperes  when  connected  in  series.  Equipped  with  long-life  silicon 
rectifiers,  accurate  ammeter,  carrying  handle,  vol'cage  selector  switch 
and  DC  circuit  breakev'. 


BC-38 


BATTERY  CHARGERS 
(OFF-BOARD) 


SCHAUER  MANUFACTURING  CORPORATION 


These  highly  advanced,  fully-automatic  battery  chargers  automatically 
reduce  from  their  full  charge  rate  to  a safe  maintaining  charge  rate 
as  the  battery  becomes  charged.  Batteries  can  be  left  connected  for 
extended  periods  of  time  without  danger  of  overcharging;  charger 
supplies  just  enough  current  to  keep  the  battery  charged. 

TEMPERATURE  COMPENSATED:  Automatically  supplies  the  proper  charge  in 

the  hottest  or  coldest  weather. 

VOLTAGE  COMPENSATED:  Batteries  are  maintained  at  the  proper  voltage  even 

where  the  AC  line  voltage  varies  (+  or  - 10%) . 

POLARITY  PROTECTED:  No  current  flow  unless  the  charger  is  properly 

connected. 

ADJUSTABLE:  Charger  can  be  adjusted  to  provide  the  proper  maintaining 

charge  to  suit  the  requirements  of  any  age  battery. 

All  models  listed  are  equipped  with  accurate,  numeral  dial  ammeters, 
stable,  non-aging  silicon  rectifiers,  and  heavy-duty  transformers 
with  built-in  protection.  They  are  housed  in  rugged  steel  case. 

All  models  are  Underwriters  Laboratories  listed. 

For  additional  information  on  models  listed,  or  special,  custom-made 
designs,  call:  A/C  513-791-3030. 


SCHAUER  MANUFACTURING  CORPORATION 
4500  ALPINE 'AVENUE 
CINCINNATI,  OHIO  45242 
TEL:  513-791-3030 

"QUALITY  PRODUCTS  FOR  OVER  70  YEARS” 


Our  Complete  Line 

the  •KSoodrtch  Company 
tnOuPnot  Products  Ovtpon 


~ Dept  0709 

MO  S Main  Street 
Akron  Ohio  *43  <8 
telephone  (3841  V9-HU 

Premium  rated  heavy 
industrial  V belt  Oil  resistant 
and  static*  conducting  This 
one  versatile  V belt -sized  in 
A B C.  0.  E sections— can 
power  virtually  every  drive  in 
your  plant 

Ultro-V 

$ 

A premium  construction 
wedge  type  multiple  drive 
belt  that  provides  equal 
power  transmission  capacity 
in  less  space  than  ordinary 
multiple  type  belts  And  it's 
oil  resistant  and  static- 
conducting at  the  same 
price  Operates  at  speeds  up 
to  6600  FPM  Sizes  3V  5V  ond 
8V  sections 

Prime  Mover  Plus 
Banded 

Premium  Prime  Mover  V -belts 
are  banded  together  to  torm 
a unitized  belt  set  Individual 
V's  are  spaced  to  permit  it  to 
operate  in  regular  multiple 
belt  sheaves  This 
construction  prevents  belt 
whip  and  turnover  under 
pulsating  and  shockloads 

Ultra-V 

Band’ 

r' 

Premium  Ultra-V-belts  ore 
baraed  together  to  torm  a 
uniti.ed  belt  set  Individual 
V's  a e spaced  to  permit  it  to 
operate  in  regular  multiple 
belt  sheaves  This 
construction  prevents  belt 
whip  and  turnover  under 
pulsating  and  shock  loads 

FHP  Glasstex®  ORS 

For  light  dufv  V-belt  service,  ' 
ottering  cool,  quiet  operation 
and  long  service  tile 
Because  of  its  glass  cord 
construction,  it  will  not  shrink 
or  stretch  It's  oil-resistant  and 
static-conducting*  all  at  a 
standard  price 

Cogged-Raw 

Edge 

4* 

••  Registered 



A premium  construction  belt 
tor  tough  applications 
Cogged  belts  otter  great 
flexibility  and  increased 
capacity  ot  a drive  system 
Heat  and  oil-resistant 

Trade  Nome  ol  T B Wood  t Sons  Co 



More  power  per  inch  ot  drive 
width  because,  on  drives 
where  multiple  belts  are 
requirea.  you  eliminate  the 
tree  spoce  between  belts 
Provides  about  three  times 
the  troction  areas  of  a flat 
bett  ot  equal  width  This  belt 
is  thinner  giving  if  better 
flexibility,  reducing  internal 
heating 

For  drives  where  variable 
motion-control  drives  and 
mechanisms  are  employed 
Belts  transverse  rigidity  gives 
It  excellent  gripping  action 
without  crosswise  distortion 

Grip-Tite  Timing 

Functions  like  a timing  chain 
or  gear  Precision-molded 
teeth  engage  the  mating 
axial  grooves  on  pulleys 
entering  and  leaving  the 
grooves  in  a smooth,  rolling 
manner  with  negligible 
friction  Highly  versatile  in 
application,  load  and 
speed  range 

HEX  (Double- V) 

Used  where  a senes  ol  shafts 
rotating  in  opposite 
directions  must  be  driven 
from  a single  source  ot 
power  Either  side  of  the  belt 
can  be  used  as  a driving 
surface 

Steel  Cable 

Tension  member  is  steel  wire 
so  It  won't  stretch  under  very 
heavy  service  loads  Belts  to 
106"  long  are  notched  tor 
increased  flexibility 
Available  in  Prime  Mover 
cross-sections 

Open  End  Belting 

f 

For  drives  not  easily 
accessible  to  install  endless 
V- belts  Of  for  “""urgency  use 
Required  length  is  uui  u"  and 
its  ends  iomed  by  a metal 
tostener  Available  in  Prime 
Mover  cross-section  tor  lower 
operating  speeds 

V-Link 

An  open-end  belt  that 
doesn't  require  metal 
fasteners,  tot  use  where 
obstructions  prevent  use  ol 
endless  belts  Can  be  quickly 
and  easily  Installed  without 
dismantling  a drive 
Available  In  Prime  Mover 
cross-sections 

BE  2 


Selecting  the 
Correct  Belts 


Th#  VOoodvh  Company 
induMnal  Product*  DtvWton 

Oopi  0709 

U»  S Mam  Snoot 
Akron  Onto  A41U 
lotopnrno  0141  17*^114 


All  the  wofk  and  experience  that  goes  into 
designing  a V-belt  drive  is  wasted  if  the 
specified  belts  are  not  used  or  the  number  of 
belts  is  changed  Over-belting  is  wasteful 
Under-betting  is  even  more  expensive  in  the 
long  run.  because  over  loaded  belts  wear 
out  faster 

V-belts  are  identified  for  size  according  to 
industry  standards  A combination  of  letters  and 
numbers  indicate  the  width  across  the  top  of 
the  belt  (often  referred  to  as  "cross  section”) 
and  the  belt  length.  Prime  Mover  Plus  classical 
belts  come  in  five  widths  A.  B.  C.  D.  and  E; 
while  Ultra-V*  Narrow  belts  are  made  in  three 
widths  3V,  5V.  and  8V  In  addition  there  are  the 
fractional  horsepower  21.  3L.  41.  and  5L  belts  If 
you  are  not  sure  which  to  use.  measure  the  top 
width  of  the  old  belts  carefully,  or  use 
BFGoodrich  sheave  or  belt  gauges  described 
on  pages  7 and  15. 

Be  careful  in  measuring  V-belts  The  top 
widths  of  the  B and  5V  belts  are  very  close; 
however,  the  5V  is  considerably  thicker,  and 
the  groove  angles  of  the  sheaves  are  different 
Do  not  attempt  to  use  these  belts  interchange- 
ably The  41  and  5L  FHP  belts  are  also  very 
close  in  size  to  the  A and  B belts  But  again, 
groove  angles  may  be  different  Never  use  FHP 
belts  on  heavy  duty  industrial  applications, 
even  if  they  seem  to  fit  the  sheave  grooves.  The 
FHP  Delts  have  characteristics  wh‘  h are  ideally 
suited  for  their  own  type  of  applications  such 
as  light  machinery  and  dppliances— but  they 
aren't  built  for  heavy  duty  jobs 


The  belt  number  C270  indicates  a belt  with  a 
nominal  7 8"  top  width  and  a nominal  length 
of  270"  Its  pitch  length  is  2709'  These  should 
be  ordered  as  matched  set  of  (no  of  belts  on 
drive)  C270  Prime  Mover  Plus  Belts 

The  number  5V12S0  ind.cates  a narrow  belt 
with  a nominal  58”  top  widlh  and  an  effective 
c Jtside  length  of  125*.  These  belts  should  be 
ordered  as  follows  matched  set  of  (no  of  belts 
on  drive)  5V1250  Ultro-V*  belts. 

The  number  41550  indicates  a fractional 
horsepower  belt  having  a nominal  top  width  of 
12"  and  a nominal  outside  length  of  55"  FHP 
Glasstex  * belts  are  available  for  general 
purpose  applications,  specify  4L550  Glasstex* . 

It  is  designed  to  have  little  or  no  stretch  _*nd  will 
require  few  take-ups  during  its  life. 

To  assure  maximum  V-belt  life,  follow  the 
minimum  recommended  pitch  and  sheave 
diameters  for  belts  established  by  Mechanical 
Power  Transmission  Association  and  Rubber 
Manufacturers  Association  standards. 


Beit 


Minimum 


Classical 

A 

B 

C 

D 

E 

3" 

5.4" 

9" 

13" 

21" 

Cogged- 
Raw  Edge 

AX 

BX 

CX 

2.4" 

3.4" 

6.0" 

3V 

2.6" 

Ultra-V 

5V 

7.1" 

8V 

12.5" 

Narrow  Cogged- 

3VX 

2.2" 

Raw  Edge 

5VX 

44" 

Prime  Mover  Plus  and  Cogged-Raw  Edge  Belts 
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Let  BFGoodrich  Solve 
Your  Drive-Design  Problems 

The  dedicated  and  enthusiastic  application 
of  resources  of  power  transmission  problems  by 
industrial  giants,  like  BFGoodrich.  has  caused 
the  design  and  construction  of  rubber  power 
transmission  V-belts  to  advance  so  greatly  that 
most  existing  belt  drives  should  be  re- 
examined The  ratings  on  V-belts  have 
changed  four  times  in  25  years  A V-belt  rated 
at  1 hp  in  1950  was  changed  to  1 4 hp  in  1959, 
to  17  hp  in  1953,  to  20  hp  in  1971  and  22  hp  in 
1974  There  are  many  drives  in  use  today  that 
were  designed  during  one  ol  tnese  rating 
periods  In  most  instances,  the  drives  are 
ove rbelted  ..and  that  paradoxically,  reduces 
rathe-  than  increases  service  life. 

A redesigned  drive  may  result  in  a change 
in  the  type  and  number  of  belts  being  used 
That  wll  mean  a cost  savings  for  you  There  is  a 
minimum  of  six  and  a maximum  of  ten  different 
belt  types  that  offer  built-in  savings,  as  well  as 
other  opercting  benefits  for  the  average  drive 

There  are  four  additional  types  of  belts  that 
can  be  used  when  a special  drive  is  required 
BFGoodrich  has  the  right  belts  to  handle 
problem  applicotions.  efficiently  and  reliably 

Selection  of  the  best  possible  drive  is  an 
important  and  extremely  complex  decision  that 
demands  absolute  accuracy  Because  it  is  so 
important.  BFGoodrich  offers  a design  service 
for  engineers  to  provide  the  most  economical, 
most  efficient  drive-design  solution  More  and 
more  people  are  asking  BFGoodrich— the 
V-belt  professionals— to  provide  the  answers 
They  know  this  special  service  will  increase 
overall  drive  efficiency  and  lower  their  cost. 

They  want  superior  power  transmission 

Drives  can  be  designed  by  our  computer, 
which  offers  a wider  choice  of  accurate 
solutions  in  a fraction  of  the  time  it  takes  the 
average  engineer  to  arrive  at  a single  solution. 

BFGoodrich  Prime  Mover  Plus.  Prime  Mover 
Plus  Banded,  Ultra-V  * Ultra-V  Band,'  BFG 
Cogged-Raw  Edge  and  Poly-V  Belts  can  be 
computer  designed  for  drive  systems  using  two 
pulleys  This  allows  a direct  comparison  of 
these  belt  designs  for  use  on  the  same  drive. 

You  can  select  the  drive  with  the  smallest 
appucaoie  sr  leaves,  iwasi  number  of  Delts, 
lowest  cost,  etc.,  to  meet  your  particular 
requirements. 

• Registered  Trade  Name  ot  T 6 Wood  s Sons  Co 


The  BFG  computer  design  service  permits  a 
quick  and  easy  re-examination  of  existing 
drives  to  determine  if  fhere  is  overbelting  ft  can 
show  you  how  to  take  advantage  of  the 
premium-rated  Prime  Mover  Plus,  at  a standard 
belt  price 

You  reduce  your  drive  costs  Use  our  special 
drive-design  service  on  new  applications,  as 
well  as  on  present  drive  systems  that  are 
causing  problems 

it  is  available  to  everyone... and  there  is  no 
charge  No  wonder  so  many  people  are 
asking  the  BFGoodrich  experts  to  design  their 
drive  systems 

Here’s  How  It  Works 

First  of  all.  you  fill  out  the  Data  Design  Sheet 
completely  This  makes  certain  that  all  of  the 
necessary  information  is  made  available  to  the 
BFGoodrich  design  engineers  When  the  data 
sheet  is  completed  mail  it  to  Elgin.  South 
Carolina  In  an  emergency,  you  may  phone 
the  information  to  the  number  shown.  Our 
engineers  will  immediately  feed  this  informa- 
tion into  our  specially  programmed  computers 
They  will  have  the  right  answers  to  your 
problem  in  hours. 


This  is  the  computer  "print-out''  sheet. 

Because  of  space  limitations,  the  column 
headings  are  very  brief.  Following  is  an 
explanation  of  the  information  contained  in 
each  column. 

Driver  Speed 

This  is  the  RPM  of  the  driving  unit  which  is 
usually  an  electric  motor.  Gasoline,  diesel, 
steam  and  other  types  of  engines  are  also 
used  In  Ihe  case  of  an  electric  motor,  the  RPM 
and  other  pertinent  data  is  shown  on  the  name 
plate. 

Transmitted  HP 

This  value  is  usually  the  motor  horsepower  In 
some  cases,  the  actual  horsepower  of  the 
driven  unit  is  known  and  used. 
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Service  Factor 

The  service  factor  is  used  to  compensate  for 
the  various  environmental  and  drive  condition 
differences  which  are  found  In  field  applica- 
tions. This  type  of  drive,  starting  loads,  tempera- 
ture conditions,  running  loads,  and  time  of 
operation  all  affect  belt  life  The  value  shown  is 
our  estimation  of  the  effect  of  all  of  these  factors 
on  belt  servii^e  life. 

Or  '? 

.gn  HP  is  the  product  of  the  trans- 
mitt*.  j HP  and  service  factor. 

Belt  Designation 

This  column  indicates  t>v*  number  of  belts 
required  for  the  drive  and  the  be  ft  size  number. 
Each  line  shows  a separate  solution  for  the 
drive  requirements. 

Price  Index 

This  shows  how  the  price  of  one  drive 
compares  to  another,  ft  is  a reference  number 
rather  than  an  actual  price.  The  drive  with  the 
lowest  number  has  the  lowest  cost.  The  cost 
includes  sheaves,  belts,  and  bushings.  If  any 
one  of  the  components  is  non-standard,  the 
price  index  will  not  appear  This  is  why  some 
spaces  may  be  blank. 

Driven  RPM 

This  is  the  RPM  of  the  driven  sheave. 

Center  Distances  Belt 
Install  Take-up 

The  dimensions  shown  in  these  three  columns 
are  vital  to  a well-engineered  V-belt  drive.  The 
first  column  labeled  "BELT”  shows  the  center 
distance  of  the  drive  when  the  belt  is  in  place. 
The  "INSTALL"  column  indicates  the  minimum 
center  distance  of  the  drive  which  allows  for 
belt  installation  without  prying  the  belt  over  the 
sheaves.  The  "TAKE-UP"  column  shows  the 
maximum  center  distance  required  on  the 
drive.  This  allows  for  belt  stretch  or  growth 
during  operation. 

Driver  Diameter-Bushing 

These  two  columns  contain  the  driver  sheave 
information.  The  first  colum  indicates  the 
diameter  of  the  driver  sheaves.  This  value  will 
be  either  the  outside  diameter  or  the  pitch 
diameter  An  introductory  statement  on  the 
printout  sheet  indicates  which  diameter  will  be 
litfed.  An  example  of  this  statement  is  shown. 
"6V  SECTION  ULTRA-V...  OUTSIDE  DIAMETER  AND 
LENGTH.  AND  RATED  POWER  PER  BELT  ARE 
GIVEN."  The  sheave  hub  or  bushing  type  is 
shown  as  SF.  E,  etc.  U ider  the  heading  “BUSH" 
the  cost  of  the  bushing  is  Included  with  the  rest 
of  the  drive  package  in  the  price  index. 


Driven  Diameter-Bushing 

These  two  columns  are  the  same  as  that  for 
the  "DRIVER"  except  the  data  is  based  in  the 
"DRIVEN"  sheave  of  fhe  drive. 

Belt  Speed 

This  column  lists  the  belt  speed  in  feet  per 
minute. 

Rated  Power 

This  column  shows  the  rated  HP  per  belt  for 
the  drive. 

Tensioning,  DEF  Force 

This  column  shows  how  to  tension  the  belt  for 
fhe  particular  design  given.  Under  the  column 
"DEF"  the  amount  of  deflection  in  inches  is 
given  at  the  center  of  the  span  for  the  force  in 
pounds  shown  under  the  column  headed 
"FORCE”. 

Hub  Load 

This  column  lists  the  resultant  force  of  the  two 
strands  This  value  may  be  used  in  determining 
bearing  loads  due  to  belt  forces. 


BFGoodrich  V-belts  that  can  be 


Cogged  Belt  Ultra-V  Prime  Mover 

— Raw  Edge  Band®  Plus  Banded 


For  complete  information  contact  your 
BFGoodrich  Distributor.  He  serves  you  best. 

BFGoodrich 

Industrial  Products  Division 

The  BFGoodrich  Company 
Industrial  Products  Division 

Dept  0709 

500  S.  Main  Street 
Akron.  Ohio  44316 
Telephone  (216)  379-2114 
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good /year 

Your  Key  to  Better 
Automotive  Service  Products 


To  your  customers,  the  world-famous  Goodyear 
name  is  an  extra  assurance  of  reliability.  Every  na- 
tional magazine,  newspaper,  TV  and  radio  ad  helps 
you  Sell  Goodyear  with  its  reputation  for  quality. 
Many  of  your  customers  will  be  replacing  Goodyear 
original  equipment  parts,  because  Goodyear  is  one 
of  the  leading  suppliers  of  automotive  belts  to  the 
new  car  industry 


Goodyear  s Lincoln,  Nebraska  Plant,  is  one  of  the 
most  modern  in  the  industry  All  Goodyear  automo- 
tive V-belts  and  radiator  hose  are  made  in  this  plant. 

FULL  RANGE  OF  PRODUCTS 

The  Goodyear  automotive  belt  and  hose  line  in- 
cludes the  full  range  of  sizes  and  designs  to  fit  vir- 
tually every  kind  of  car.  truck,  bus  or  off-the-road 
equipment  It  also  includes  a complete  selechon  of 
fractional  horsepower  V-belts  for  light  machinery, 
home  appliances,  power  mowers,  garden  trac- 
tor, farm  machinery  and  shop  equipment.  And. 
Goodyear  carries  a selection  of  garage  and  service 
station  hose  heater  hose  and  other  automotive 
replacement  products 

COMPUTER  COMPILED  APPLICATION  GUIDES 

To  help  you  select  the  correct  replacement  belt  or 
hose  quickly.  Goodyear  provides  complete  applica- 
tion guides  covering  oassenger  cars;  light,  medium 
and  heavy  duty  trucks;  off-the-road  equipment  and 
FHP  applications  The  data  in  Goodyear's  applica- 
tion guides  is  compiled  by  computers,  assuring  you 
of  complete  accuracy  and  up-to-date  information  on 
part  numbers,  belt  and  hose  numbers  for  virtually 
any  vehicle  you  service 

LONG  LASTING  QUALITY 

Goodyear  quality  is  your  assurance  of  customer  sat- 
isfaction In  production.  Goodyear  sets  high  stan- 
dards for  quality — from  raw  materials  selection  and 
inspection  to  final  packing  and  shipping  And,  be- 
hind Goodyear  s production  is  the  latest  in  equip- 
ment. the  finest  in  engineering  and  production 
personnel  In  customer  service.  Goodyear  saves 
you  time  and  money — with  computerized  inventory 
controls,  strategically  located  warehousing  facili- 
ties. convenience  packaging  and  simplified  code 
numbers.  In  addition,  Goodyear  keeps  you  sales 
and  profit  ready  with  the  regular  publication  of  the 
very  latest  in  application  data.  In  research 
Goodyear  has  consistently  led  the  way  in  new  rub- 
ber product  discoveries  and  improvements. 

Goodyear  — 

The  Greatest  Name 
In  Rubber 

THE  GOODYEAR  TIRE  & RUBBER  COMPANY 
AUTOMOTIVE  REPLACEMENT  PRODUCTS 

Lincoln,  Nebraska  68501 

Phone:  (Area  Code  402)  466-6311  (Ext.  372) 
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GOODYEAR 


Multiple  V-Belts 


THE  GOODYEAR  TIRE  & RUBBER  COMPANY 
AUTOMOTIVE  REPLACEMENT  PRODUCTS 
Lincoln,  Nebraska  68501 


Hy-T  Wedge  Belts 


The  3V  cross  section  measures 
V at  the  top  and  is 
available  in  standard  lengths  from 
25’  through  95" 


Hy-TV-Belts 

STRONG  STRETCH  RESISTANT  CORD 

High  strength  Vytacord'M  tension  members, 
specially  treated  with  a special  Goodyear  pro- 
cess, which  eliminates  excess  stretch,  increases 
resistance  to  shock  loads,  and  improves  flex-life 

EQUALIZED  LOAD  DISTRIBUTION 

Oil-resistant  insulation  section  distributes  the 
load  evenly  Each  cord  carries  its  share  of  the 
load  — stress  is  uniform,  belt  works  smoothly. 

HEAT  AND  OIL  RESISTANT 

Specially  compounded  oil-  and  heat-resistant  rub- 
ber in  the  cushion  section  resists  compression  fa- 
tigue, absorbs  shock  and  keeps  the  belt  flexing 
easily  over  the  sheaves. 

ABRASION-,  HEAT  AND  OIL-RESISTANT  COVER 

Belt  cover  stock  Is  sturdy  blended  fabric,  bias  cut 
and  impregnated  with  a special  rubber  compound 
to  resist  abrasion,  heat  and  oil.  Prevents  static 
build-up  and  improves  flexibility. 

Meets  RM A standards 


Phone  (Area  Code  402)  466-«311  (Ext  372) 


The  3V  Hy-T  Wedge  cross  sec 
tion  is  designed  for  use  on 
drives  with  moderate  horse 
power,  small  diameter  sheaves 
and  short  centers  3V  belts  are 
precision  notched  on  lengths 
up  to  3V800.  The  "Green 
Seal"*  trademark  signifies 
true  dimensional  stability.  The 
SCOR*  trademark  signifies 
that  the  belt  is  made  from  a 
static  conductive  and  oil  re 
sistant  compound.  Meets  RMA 
standards, 

INDUSTRY^  OOODVEAR 

NO  PART  NO 

3VS60  795*0 


COMPASS  BELT  CONSTRUCTION 
cross  section  under  120' 


A SECTION 


B SECTION 


C SECTION 


Top  Width  V. 
Thickness  *,*. 
Angle  42* 


INDUSTRY  NO 


Top  Width  'V 
Thickness  %’ 
Angle  42’ 


Top  Width  \ *. 
Thickness  ”4,'. 
Angle  42’ 


QOOOYEAR PART  NO 


h 

i 


' 


I 

I 
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GOOD-YEAR 


Standard  FHP  V-Belts 


THE  GOODYEAR  TIRE  & RUBBER  COMPANY 
AUTOMOTIVE  REPLACEMENT  PRODUCTS 

Lincoln,  Nebrosko  68501 
Phone:  (Area  Code  402)  466-8311  (Ext  372) 
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Specifically  designed  for 
light  machinery,  appliances, 
furnace  blowers,  and 
shop  equipment. 


GREEN  0 SEAL  Quality 

The  Green-Sea!  on  Goodyear  belts  means  minimum 
strotch,  true  dimensional  stability.  Built  with  high 
strength  synthetic  cords. 


Features  that  mean 
longer  service... 
lower  costs 


SCOR  Construction 

SCOR  stands  for  Static  Conducting  Oil  Resistant 
envelope  protection  bonus  features  of  extra 
quality  you  get  with  ail  Goodyear  PHP  V-belis  at 
no  extra  cost. 


1.  STRONG  . . . continuous,  low  stretch,  synthetic 
cords  handle  peak  loads  with  ease. 

2.  RESISTS  SHOCK  LOADS  . . the  compression 
section  absorbs  shock  loads,  transmits  the  load 
to  the  tension  carrying  cords. 

3.  FLEXIBLE  . . . built-in  flexibility  is  achieved  with 
"dual-stretch"  synthetic  fabric  covers 

4.  BALANCED  DESIGN  . . cords,  cover  and  car- 
cass work  together  in  perfect  harmony  . . . pays 
off  in  longer  belt  life 


1 


Available  in  three  standard  top  widths  or  cross 
sections — 3L.  4L  and  5L — in  lengths  ranging  up 
to  100  inches. 

** 

V*" 

m 

3L 

4L 

5L 

73 

74 

75 
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Sports  Vehicle  Belts 
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HIGH  PERFORMANCE 
DRIVE  BELTS 


the  “muscle"  in  your 
Goodyear  high  performance 
sports  vehicle  drive  belt 
...new  FLEXTEN  “ cord. 

FLEXTEN  cord  — the  strength  member  of 
Goodyear's  High  Performance  sport  vehicle  drive 
belt  — Is  made  of  a new  synthetic  fiber  that, 
pound  for  pound,  is  stronger  than  steel  Special 
Goodyear  processing  makes  it  exceptionally 
stretch  and  heat  resistant.  When  FLEXTEN  cord 
supplies  the  strength,  vour  High  Performance 
belt  takes  strain  better  than  any  sport  vehicle 
drive  belt  Goodyear  has  ever  made. 


Goodyear's  new  high  performance 
sports  vehicle  belts 

For  stanaard  and  high-performance  vehicles  (in- 
cluding stock-model  racers). 

Goodyear  High  Performance  belts  are  made  for 
long,  reliable  service  — even  in  hard-driving 
stock-model  racing!  They  ate  designed  to  resist 
distortion  under  high  torque  loads.  The  cut  edge 
construction  allows  the  belt  to  grip  pulley  sur- 
faces tor  ••non-slip"  acceleration 

The  tensile  member  is  made  with  a new  cord  — 
FLEXTEN  — that  is  stronger,  by  far,  than  any  cord 
Goodyear  has  ever  used  in  its  sport  vehicle  drive 
belts  It  has  extremely  low  stretch— for  all-season 
reliability. 

Goodyear's  new  High  Performance  drive  belt  re- 
mains flexible  at  temperatures  as  low  as  — 40°F. 


THE  GOODYEAR  TIRE  & RUBBER  COMPANY 
AUTOMOTIVE  REPLACEMENT  PRODUCTS 

Lincoln,  Nebraska  68501 
Phone:  (Area  Code  402)  466-0311  (Ext.  372) 


STANDARD 
DRIVE  BELTS 

Goodyear’s  answer  to  the 
drive  belt  needs  of  the 
average  snowmobile 
owner...  VYTACORD” 
tension  member 
construction. 

For  standard  use  in  normal  snowmobile  ap- 
plications and  driving.  Special  oil  resistant 
compounds  keep  out  oil  and  moisture.  Cut 
edge  construction  and  uniform  cross  sec- 
tion grips  sheave  walls  firmly  to  reduce  belt 
slippage  that  causes  excessive  wear  on 
the  belt  The  VYTACORD  tension  member 
undergoes  a triple  tempering  process  for 
extra  strength  against  tension,  severe  flex- 
ing and  sudden  shock  loads.  Remains 
flexible  even  at  — 40°F.  Molded  cogs  for 
greater  flexibility  and  cooler  running. 
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HI-LO  pulley’s  unique  design 
offers  optimum  v-belt  drive 
efficiency,  drive  performance 
and  drive  component  life 


An  automatic  variable  speed  pulley  is  a v-grooved 
sheave  in  which  the  space  between  the  groove  can  be 
mechanically  increased  or  decreased  to  allow  a v-belt 
to  ride  in  the  groove  at  various  diameters  Its  function 
■s  to  vary  the  speed  of  and  to  transmit  power  to  a 
driven  shaft  The  speed  is  varied  by  changi  g the  ratio 
of  the  diameters  at  which  the  belt  rides  in  the  variable 
speed  pulley  and  a driven  sheave 


Motor 

Rotation 


T,  Tight-Side  Tension 


T j Slack  Side  Tension 


The  amount  of  power  a variable  speed  pulley  can 
transmit  depends  on  the  belt  tension  The  greater  the 
tension  the  greater  the  power  capacity  Variable 
speed  drives  are  subjected  to  short  duration  loads 
such  as  high  starting  loads  and  peak  loads  which  are 
considerably  larger  than  normal  running  loads  See 
Table  II  To  transmit  these  loads  without  slippage  or 
loss  of  performance  belt  tension  well  in  excess  of 
required  running  load  tension  must  be  applied  How- 
ever if  a belt  is  run  continuously  under  the  tension 
required  for  peak  loads  its  fatigue  life  the  fatigue  life 
of  the  drive  components  and  the  efficiency  of  the 
drive  is  substantially  reduced  HI-LO  PULLEYS  solve 
this  problem  by  incorporating  a TORQUE  CON- 
TROLLED BELT  TENSIONING  MECHANISM  in  their 
design 

Belt  tension  in  a variable  speed  pulley  is  obtained  by 
applying  an  axial  force  against  the  v-belt  through  the 
sliding  pulley  faces  This  force  narrows  the  groove 
width  forcing  the  belt  to  a slightly  larger  diameter  As 
the  driven  shea'  e diameter  is  fixed  the  belt  is 
stretched  and  the  tension  increased 


Fig  1 Tension  Force  Direction 


Refer  to  Fiq  1 The  total  tension  (T  ) on  a v belt  drive, 
omitting  the  effect  of  centrifugal  force,  is 
T = T,  ♦ T, 

T is  the  force  that  is  applied  by  the  belt  against  the 
pulley  tending  to  spread  the  pulley  faces 


Fig  2 Resolution  of  Tension  Forces 
on  V-Belt 

In  Fig  2 F,  T F,,  and  F,  are  the  forces  applied 
perpendicular  to  the  pulley  faces  by  F,  which  axially 
move  tne  faces  F4  and  F.  are  the  axial  forces  which 
must  be  counteracted  to  maintain  belt  tension  and 
diameter 


Hi-Lo  I'anufacturing  Company 
1700-G  Freeway  Blvd. 
'ttnneapolis,  5?b30 
Phone:  6l?-566-?5lO 
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1922V  443 


4430V  530 1 


4430V  550 


4430V  560 


4430V  600 


4430V  6'0 


4430V  650 


4430V  670 


Belt  Cross  Section 


4430V 


32?6V 


3230H' 


2 75 
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HI-lO  VARIABLE  SPEED  BELTS  Are  dflign  coordinated  to  AH  belt  elements  per*o*m  At  A unit  to  provide 
mtnmum  efficiency  And  long  ttmct  Arcffed  conttruclron  and  A crush  resistant  corvui’rssron  MLl*on  ot 
lifttr  reinforced  eyhthetu  <uh|i«(  g<*t«  MAXIMUM  CRC'SSWISt  AlGlO'tV  Synfheln  f.bc  tensiuei  cords  give 
DiMl NSIONAi  LENGTH  STABILITY  Synt'.nt.c  rubber  compounds  provide  n.gn  h£AT  tr*d  OIL  BE 
Si  ST  ANT  qualities  Eln'l'tctl  conductive  matenal  is  compounded  >nto  Ibe  cover  lor  STATIC  D'SSIPATlNG 
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Industry  Standard  Numbering  System 

The  Inst  two  numbers  mdicale  tna  ben  lop  width  rn  sixteenths  ot  an 
inch  The  third  And  lorth  numbers  rndiCAte  the  ‘deluded  Angle  ot  the 
groove  in  which  the  belt  is  designed  to  operate  The  numbersetter 
the  V indu  ate  the  P'tt  h length  ot  the  bell  If  - the  nearest  one  tenth 
ot  an  inch  For  example  A 2327V '2 1 belt  fiat  a t ' .*  top  width  is 
designed  lo  operate  in  a sheave  with  a 77  included  angleandhas  a 
7?  t pitch  length 


1922V  536 


1922V  544 


1922V  604 


2322V  372 


2322V  384 


2322V  434 


2322  V 461 


2322V  541 


2322V  601 


1927V  726 

| 72  6| 

130 

1922V  751 

75  1 

1 140 

i 

1922V  756 

756 

140 

1922V  806 

806 

150 

1922V  846 

846 

| 150 

1922V  691 

891 

1 

1 60 

1922V  966 

966 

1 70 

1922V  1006 

1006 

180 

7322V  826 


2322V  846 


1922V  1146 1 114  61 


1922V 1200 


1922V  1276 


1922V  1320 


1922V  14001140  6! 


2322V  1061 


2322V 1301 


3226V  400 


3226V  450 


3226V  505 


3226V  514 


3226V  545 


Pitch  Appro* 
iglh  Wt  lbs 


100  1 3226V  603 


100  1 3226V  650 


1 10  I 3226V  663 


1 20  I 3226 V 6V 


1 20  1 3226V  723 


1 40  1 3226V  903 


32J0MV  553 


2 20  1 3230HV613 


2 30  I3230MV  620 


3230MV  626 


3230MV  644 


3230HV  670 


3 30  13730HV  685 


3 40  [ 3730HV7Q2 


3230MV  723 


1 70  I 3230HV  821  82  1 


195  I 3230HV  856 


2 00  I3730MV  93' 


2 20  I 3230HV 


4 40  B 4430V 


4430V  718 


320 


340 


350 


3 50  I 4430V 


360  1 4430V  8 


3 70  n 4430V  900 


3 90  H 4430V  910 


390  1 4430V  930 


3 90  II 4430V  950 


4 00  4430V  970 


4 00  H 4430V  1000 


4 10  H 4430V  1030 


4 10  1 4430V  1060 


4430V  1090 


4 40  0 4430V  1120 


4 50  H 4430V  1150 


4 70  1 4430V  1180 


4430V  1250 


4 80  1 4430V  1320 


4 90  4430V  1410 


500  H 4430V  1460 


510  1 4430V  1610  161  0 114 


510  M4430V  1S10  181  0 12  6 


Hi-Lo  Manufacturing  Company 
1700-G  Treeway  31vd. 
r'inneapolia,  MN  0 
Phone:  612-566-&10 
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Asymmetric  Companion  Sheaves 


Sheave 

No 


23A116  12  00 


23A136 


Belt 

No 

MM 

In 

23 A 1060 

1060 

41  7 

23A  1100 

1100 

43  3 

23A  1180 

1180 

46  5 

23A  1250 

1250 

49  2 

23  A 1400 

1400 

55  1 

23 A 1500 

1500 

59  1 

23 A 1600 

1600 

63  0 

23 A 1700 

1700 

669 

23 A 1800 

1800 

70  9 

23A  2000 

2000 

78  7 

Sheave 

No 


Both 


SK  II  26A8 


Bush 


8 70  | SF 


9 17 


SK  II  26A97  I 10  17  I 9 70  I SF 


SK  D 26A107  11  17  I 10  70  I SF 


SK  26A117  12  17  11  70  SF 


Sheave 

No 


33A97 


33A107 


33A117 


33A137 


SK  I 26A137  14  17  13  70  SF  I 33A157 


Bush 


10  29  9 70  SF 


11  29  10  70  SF 


12  29  11  70  SF 


14  29  13  70  SF 


16  29  15  70  SF 


26A  2400 


26A  2500 


26  A 2650 


SK  H 26A157  16  17  15  70 


33A177  18  29  17  70  SF 


SK  ||  26A177  18  17  17  70  SF  I 33A197  20  29  19  70 


Asymmetric  Belts 


Pitch  L 


Cross  Section  Dimensions 


33 A 1500 


33 A 1600 


33A  1700 


33A  1750 


33 A 1800 


33 A 1900 


33A  2000 


33 A 2120 


33 A 2300 


33A  2400 


33A  2500 


33  A 2650 


33A  2800 


Pitch  L 


36A  1800 


36 A 1900 


36A  2000 


36A  2120 


36 A 2250 


36 A 2400 


36A  2500 


36A  2600 


36A  2700 


36A  2800 


36A  3000 


Pilch  Length 


Hi-Lo  : '.ar.ua  facturir.s  Cornary 
17 yO-G  Freeway  31vd. 
Minneapolis,  '2f  55b30 
Phone:  6l2-£66-2$10 
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Power  Grip  HTD  belt 
drive/  cut  electric  bill/. 


In  Winnsboro.  South  Carolina  they  ve  demonstrated 
that  replacing  V-belt  drives  with  HTD  belt  drives  can 
cut  direct  electrical  cost  lor  power  iransmission. 
reduce  the  electrical  load  lor  air-conditionmg  and 
humidity  control,  and  increase  production  at  the 
same  time  This  plant  produces  tire  cord  and  the 
"twister-frames  are  the  heart  ot  the  process  Each 
Irame  is  driven  by  three  V-beits  powered  by  a 
30  hp  motor 

When  HTD  belt  drives  were  substituted  lor 
V belts  electrical  consumption  dropped  4V?%  while 
power  transmission  elliciency  increased  Also  HTD 
belts  ran  25°F  cooler  than  V-belts  Since  the  facility 
must  be  air  conditioned  and  there  are  approxi- 


SYNCHRONOUS  BELTS 


CONSISTENT  PERFORMANCE  WITH  10%  MORE  EFFICIENCY 
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At  the  ARCO  Atlantic  Refining  Com- 
pany facility  in  Los  Angeles.  California 
the  No  I coker  blowdown  air  cooler 
was  designed  with  standard  V-belt 
drives  to  transmit  power  to  the  fans 
After  the  air  cooler  was  put  in  operation 
it  developed  that  the  air  flow  was  not  as 
large,  or  as  consistent,  as  it  should  be 
The  problem  was  in  the  V-belt  drives 
There  is  always  some  slippage  in  a 
V-belt  drive  and  the  slippage  increases 
as  the  belts  wear,  or  stretch  under  load 
At  ARCO  this  inherent  slippage  caused 
a variation  in  air  flow  with  a reduction  in 
cooling  efficiency,  and  additional 
maintenance  was  required  to  re 


tension  worn,  stretched  V- belts 
ARCO  then  tested  HTD  belt  drives 
with  the  results  shown  in  the  table 
above  As  you  can  see.  fan  drives  rpms 
were  exactly  the  same  for  all  fans 
ARCO  engineers  estimated  that  HTD 
drives  were  at  least  10%  more  efficient 
and  provided  the  required  volume  of 
consistent  air  flow  In  addition.  HTD 
belts  eliminated  the  extra  mainte- 
nance required  to  compensate  for 
V belt  stretch  and  slippage  Actual 
in-use  performance  has  verified  the  ef- 
ficiency of  HTD  belt  drives  and  ARCO 
is  presently  evaluating  them  for  other 
drive  »pp*'  it  ions 


21/2  YEARS  WITHOUT  MAINTENANCF  PLUS  WORE  COOLING 


The  Chemical  Division  of  the  Chevron 
Refinery.  Richmond.  California  proc- 
esses a wide  range  of  petroleum  by- 
products for  the  plastics  and  paint 
industries  In  the  alpha  olefin  plant  an 
overhead  heat  exchanger  was 
equipped  with  cooling  fans  powered  by 
V-belt  drives  Over  a four  month  period 
the  control  stream  was  leaving  the  ex- 
changer at  a temperature  of  200  to 
210  F The  drives  were  changed  to  HTD 
belts  and  now  the  product  leaves  the 
heat  exchanger  at  150  to  160  F The 
net  result  is  that  they  have  improved 


process  control. 

In  the  phthalic  anhydride  plant  of  the 
refiner,  V-belt  drives  were  used  on  the 
cooling  fans  and  operating  engineers 
were  complaining  of  insufficient  cool- 
ing and  bearing  failures  The  four  fans 
were  changed  to  HI  D belt  drives  and 
the  bearing  problems  disappeared 
Cooling  was  also  improved 

The  first  HTD  drive  was  installed  at 
Chevron  in  1975  It  has  operated  for 
over  2- 1 2 years  with  no  maintenance 
and  no  problems  Chevron  now  has  36 
HTD  drives 


At  the  CNpv»ck  *ev*fy  the  Po*e<arip  NTD  £*4%  :h**f  «»puic*d  V t*4  tffiv**  on  tout  flumfr  6 btAdtn 
coofeng  ta<n  *n  ft*  phth.i»%c  o»ant  have  reduced  b#**mg  fadunt  And  •'▼'proved  coofcng  The**  ate 

fiy  36  nTD  tjf-ves  m uve  throughout  the 


POWFRGRIP  HTD  SYSTEMS 


With  Uniroyal  s patented  PowerGrip 
HTD  belts  you  can  use  off -the  shelf 
components  to  design  non- slip  energy 
saving  maintenance  and  lubncation 
free  drives  that  will  transmit  up  to  275 
l.p  with  a single  belt  Catalog  designs 
are  available  for  speeds  from  5500  rpm 
down  to  10  rpm  with  speed  ratios  to  6 8 
The  Uniroyal  synchr  nous  belt  line 
includes  PowerGrip"  Mini-Pitch  Tim 
mg  belts  for  small,  lightweight  drives 
and  drive  packages  Over  200  stock 
drive  combinations  can  be  ordered 
PowerGrip*  Timing  belts  are  available 
in  seven  standard  pitches  in  a wide 
range  of  lengths  and  widths  Long- 
Length  PowerGrip"  Belting  that  can 
be  field  or  factory  spliced  is  available 
in  lengths  up  to  1.500-ft 

DESIGN  AND  ORDERING 

Your  Uniroyal  Distributor  can  furnish 
quick  delivery  of  stock  components 
and  assist  with  your  power  transmis- 
sion problems  Call  your  Uniroyal  Dis- 
tributor or  write  directly  to  Uniroyal 
Power  Transmission  Division. 
Middlebury.  Connecticut  06749 

Tel.  203-573-3717 


UNIROYAL 

LOOK  TO  UNIROYAL 


BE  15 


STATE  OF  THE  ART  IN 


NON-SLIP  ENERGY  EFFICIENT 
POWER  TRANSMISSION 

The  graph  below  illustrates  the  dramatic  . .ergy  savings  that  can  be  achieved  with 
PowerGnp*  HTD  belt  drives  compared  to  V-belt  drives  V belts  slip  Even  when 
onginally  installed.  V- belts  are  rarely  more  than  94%  efficient  and  efficiency  con- 
tinues to  decrease  as  V-behs  wear  and  stretch  and  slippage  increases  PowerGnp 
HT  D belts  can  attain  98%  efficiency  and  maintain  full  efficiency  throughout  their 
long,  maintenance-free  life,  enen  uVten  ot<erloaded  This  consistently  greater 
efficiency  adds  up  to  significant  energy  and  dollar  savings  And.  unlike  V-belt  and 
roller  chain  drives.  PowerGnp  HTD  drives  do  not  need  re  tensioning  because  of 
wear  and  stretch  and  do  not  require  lubnc  ation  or  other  maintenance  extra 
dollars  to  add  to  energy  savings 


EFFICIENCY  vs  TORQUE  OUTPUT  REGRESSION  CURVES 

(Nfcfrtte  for  complete  lest  Report) 
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FOUR  WAYS  TO  SAVE 

There  are  approximately  200  twister 
frames  in  this  VMnnsboro.  S C tire 
cord  plant  Each  frame  is  driven  by 
three  V- belts  powered  by  a 30  hp  motor 
Recent  tests  substituting  HTD  dnves 
snow  impressive  energy  saving  poten- 
tial in  reveral  areas.  HTD  drives  use  at 
least  4-1/2%  less  electricity  while  pro- 
viding greater  power  transmission  effi- 
ciency. HTD  drives  run  up  to  25°F 
cooler  than  V-belt  drives,  significantly 
reducing  the  load  on  air  conditioning, 
giving  additional  savings  in  electricity 
Because  HTD  belts  don  t slip,  spin- 
dle rpm  is  increased,  allowing  higher 
production  while  using  less  energy. 
And.  since  HTD  belts  do  not  require 
high  belt  tension  like  V belts,  the  load 
on  motor  and  twister  frame  bearings  is 
reduced 
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Gustin-Bacon  MAXIBRAKE  Spring  Brake 


Quality  components  give  Gustm  Bacon  Maxibrake  spring  brakes  the 
reliability  needed  for  everyday  operation  All  steel  housings  provide 
sbength.  durability  and  extra  corrosion  resistance 

Inside  wide  skirt  pistons  in  the  spring  chamber  permit  maximum 
guidance  stability  that  diffuses  lateral  and  twisting  motion  The  pis- 
ton design  provides  a large  pressure  bearing  area  for  low  pressure 
modulation,  release  and  hold-off  if  the  emergency  parking  spring 
Strong  steel-alloy  springs  used  in  Maxibrake  spring  brakes  are 
coated  with  a self  sealing  rust  inhibitor  for  corrosion  resistance 
Deeper  spring  cavities  and  optional  spring  force  outputs  allow  the 
springs  to  operate  at  low  stress  levels  with  uniform  output  and  a 
long  service  life 

Maxibrake  units  cannot  be  released  manually  making  them  in- 
operative Once  actuated,  they  cannot  be  released  until  there  is  suffi 
cient  air  to  compress  the  spring  Therefore,  the  vehicle  cannot  be 
moved  until  the  air  supply  is  at  a safe  level 
Inspection  or  replacement  of  the  service  chamber  diaphragm  is 
easy  The  service  brake  diaphragm  is  readily  accessible  without  first 
caging  the  spring  brake  Simply  loosen  the  band  clamp  and  remove 
the  pressure  plate 

Complete  spring  brake  units  with  heavy  duty  service  chambers,  or 
spring  chambers  only  for  use  with  original  service  equipment,  are 
available  in  20".  24”,  30”  and  36"  sizes  with  #50,  #55.  #60  or  #75 
springs 


Maxibrake  spring  brake  operation 


The  operating  principle  is  sound  and  simple  The  pri- 
mary service  chamber  applies  the  foundation  brake 
with  the  admission  of  air  pressure  and  the  secondary 
spring  chamber  applies  the  brake  mechanically  when 
air  pressure  is  lost 

Normal  Driving 

Air  pressure  in  the  spring  chamber  acts  against  the 
piston  to  keep  the  spring  compressed  The  spring 
brake  is  released,  but  is  ready  for  parking  or  emer- 
gency applications 

Service  Brake  Application 

Operation  of  the  foot  valve  releases  air  into  the  service 
chamber  Air  pressure  on  the  diaphragm  actuates  the 
push  rod  The  push  rod  operates  independently 
through  the  piston  tube  for  normal  operation 

Spring  Brake  Operation 

Parking  The  dash  control  valve  in  the  cab  is  operated 
to  exhaust  air  in  the  spring  chamber  The  spring,  act- 
ing against  the  piston,  forces  the  push  rod  down  as 
pressure  is  exerted  against  the  push  rod  flange  nut  by 
the  piston  tube 

Emergency  The  same  principles  apply,  however,  the 
system  can  be  piped  so  the  spring  brakes  can  be  ac 
tuated  manually  by  the  dash  control  valve  to  exhaust 
air  from  the  spring  chamber,  or  to  serve  as  a modulat- 
ing brai.e  by  metering  the  air  in  and  out  of  the 
chamber  through  the  control  valve 


GUSTIN-BACON  DIVISON 


™*4eroquip 

P 0 Box  927,  LAWRENCE  KS  65044,  Phone:  913-841-4000 


Service  Output 


The  service  output  requirements  determine  the  size 
spring  brake  needed  These  graphs  show  typical 
minimum  force  outputs  at  representative  input  pres- 
sures for  the  four  sizes  of  Maxibrake  units 
The  size  of  the  Maxibrake  unit  needed  depends  on 
determining  the  force  output  required  at  the  operating 
stroke  and  input  pressure  Refer  to  the  graphs  to  find 
the  force  output  which  meets  the  corresponding  re- 
quirements 


Note  Make  sure  the  system  air  tan'  is  adequately 
sized  to  provide  the  air  pressure  and  v ume  required 
When  replacing  spring  brakes  it  is  recommended 
that  both  units  on  the  axle  be  replaced  with  Maxibrake 
assemblies  at  the  same  time  to  maintain  balance  of 
the  spring  force  output  The  same  service  size  and 
push  rod  protection  should  be  as  on  the  original  mstal 
lation  The  compression  spring  selected  should  be 
compatible  to  the  force  output  at  the  operating  stroke 


Type 20  Model  DC 


Type  24  Model  DC 
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QUSTIN- BACON  DIVIS0N 


PO  Box  927.  LAWRENCE  KS  66044.  Phon*:  91 3-841  -4000 


BK-3 


spring  brake 


maMlnahE  H 


Design  Features 


Inside 


1.  Straight  running  main  spring  for  longer 
brake  life 

2.  Spring  locating  seats  for  consistent 
braking 

3.  Corrosion  resistant  non-metallic  center 
guide  bearing 

4.  Low  air  volume  service  chamber  prolongs 
compressor  life 

5.  Various  push  rod  protections  available 

6.  Long  life  return  springs 


Outside 

1.  Disposal  '.'3  caging  shipping  clip 

2.  High  strength  die  cast  aluminum  housing 
for  lighter  brake  weight 

3.  Externally  stored  release  bolt  for  manual 
brake  release 

4.  Epoxy  coated  steel  housing  provides 
corrosion  resistance 

5.  Universal  air  inlet  position  for  easy 
installation 

6.  Safety  lugs  for  extra  protection  during 
disassembly 


Specifications 


Type  24/30  AC 

Weight  -16  50  lbs  (7  48  kg) 

Height  8 21  in  (20  85  cm) 

Diameter  7 09  in  (18  01  cm) 

Mounting  Studs  -1  50  in  (3  81  cm) 

C»  — 11  UNC  threads) 
Maximum  Stroke  -2  25  in  (5  72  cm) 

Push  Rod  Projection  — 1 75  in  (4  45  cm) 

8 00  in  (20  32  cm) 

(Contact  Aeroquip  for  other  push  rod 
projections) 

Service  Chamber  Volume  59  00  cu  in 

(967  cc) 

Emergency  Chamber  Volume  88  90  cu  in 

(1475  cc) 

Release  and  Hold-Off  Pressure 

Maximum  release  pressure  at  5% 
stroke— 84  00  psi  (579  Kpa) 

Minimum  hold-off  pressure  at  5% 
stroke— 82  00  psi  (565  Kpa) 

Air  Inlet  -J«  in.  NPT  Thread 


Type  30/30  AC 

Weight— 17  70  lbs  (8  03  kg) 

Height— 8 70  in  (22  20  cm) 

Diameter — 7 09  in  (18  01  cm) 

Mounting  Studs  -1  50  in  (3  81  cm) 

(*/«  — 11  UNC  threads) 
Maximum  Stroke — 2 50  in  (6  35  cm) 
Push  Rod  Projection  — 1 75  in  (4  45  cm) 

8 00  in  (20  32  cm) 

(Contact  Aeroquip  for  other  push  rod 
projections) 

Service  Chamber  Volume — 86  50  cu  in 

(1418  cc) 

Emergency  Chamber  Volume  - 102  cu  in 

(1671  cc) 

Release  and  Hold-Off  Pressure 

Maximum  release  pressure  at  5% 
stroke  —84  00  psi  (579  Kpa) 

Minimum  hold  off  pressure  at  5% 
stroke— 82  00  psi  (565  Kpa) 

Air  Inlet  — J»  in  NPT  Thread 


aeroquip  GUSTIN-BACON  divison 

P O.  Box  927.  LAWRENCE  KS  66044,  Phone:  91 3-841  -4000 


Average  Type  24  30  Service  Output  Data 


Average  Type  30  30  Service  Output  Data 


Maxibrake  D Emergency  Parking  Spring  Force 


Maxibrake  Q Spring  Brake  Ordering  Information 
Standard  Unit  Part  Number 


Basic  Unit  Code  ■■  1 

Si/*  24  Service  Chamber  

30  Service  Chamber  -* 

30'  Spring  Chamber  

Complete  Unit  (AC)  

(AP  Partial  Unit) 

Push  Rod  Protection  (1?5  1 7b  ) or 

(BOO  8 00  I 

Yoke  (Y  %"  pin  Yoke)  or  

(N  without  Yoke) 

(Z  *•  pin  Yokel 

Boot  (B  with  boot)  or  — — — 
IN  without  boot) 


«H^\erOqUip  gustin  bacon  divison 

P 0 Box  927.  LAWRENCE  KS  66044  Phone  913  841  4000 


American  Motors  Corporation 

Eng.n*  and  Component  Salas  Department 
27777  Franklin  Road 
South'ieid  Michigan  48034 
(3l3'8?r  38 1 7 


American  Motors'  products  which  have  potential 
applications  for  electric  and  hybrid  vehicles 
include  components  used  in  the  manufacture  of 
AMC/Jeep  vehicles,  such  as: 

• Alternators 

• Axle  Assemblies 

• Brake  Assemblies 

• Differentials 

• Manual  Transmissions 

• Automatic  Transmissions 

For  additional  information  please  contact: 

American  Motors  Corporation 

Engm#  and  Component  Sales  Department 
27777  Franklin  Road 
Southfield  Michigan  48034 
!3  t 31  8 27  381  7 


Regenerative  Braking  With  The  Pulsomatic  Mk  10 


Th«  use  o>  regenerative  braking  hat  in  the  past  only  been  considered  lor  special  applications  due  to  tbe  circuit  complexity 
and  consequent  penalties  in  high  cost  and  poor  reliability 

For  the  first  time,  following  an  extensive  development  programme,  simple  but  effective  regeneration  is  now  available  using  a 
standard  Pulsomatic  Mk  10  system  with  few  additional  components 


FUNCTIONAL  DIAGRAM  OF  PULSOMATIC  MK10  CONTROL  SYSTEM  WITH  REGENERATIVE  BRAKING 


The  conditions  when  accelerating  were  recognised  as  having  much  in  common  with  those  in  braking,  so  the  components 
already  in  the  control  circuits  for  the  Mk  10  system  were  given  a dual  function. 

This  is  possible  due  to  the  Pulsomatic  modulation  system,  which  uses  both  variable  frequency  and  variable  pulse  width 
control  The  advantage  of  this  type  of  thyristor  control,  is  that  the  peak  to  peak  current  ripple  content  when  regenerating  can 
he  kept  practically  constant,  thereby  allowing  a constant  braking  torque  to  be  simply  maintained  and  adjusted  to  take  into 
account  speed  and  condition  of  the  battery. 

Features 


Cost  savings  on  mechanical  brake  maintenance,  increase  in  range  (or  decrease  in  battery  capacity)  for  a given  application 

No  complicated  setting  up  procedures  are  involved 

The  system  does  not  required  to  be  tailor  made  for  every  application 

The  small  number  of  additional,  high  quality,  components  will  not  cause  a reliability  problem 

The  flexibility  of  the  system  allows  acceleration  off,  or  brake  on  (which  may  either  be  fixed  or  progressive)  operation. 
Improvement  in  handling  characteristics. 


Cabteform  fine. 


pob^arnm-umr- 
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CONNECTION  DIAGRAM  FOR  PULSOMATIC  MARKIO  SYSTEMS  USING  SPEED  CONTROL  UNIT  MODEL  3136 
(BRAKE  PEDAL  OPERATED  OR  "FOOT  OFF"  OPERATED  REGENERATIVE  BRAKING) 


FEATURES 

• E kmmales  commutator  prubtem*  and  maintenance  costs  caused  by  arong  under  the  heavy  currents  which  always  exceed  th«  motor  rating  during 
dy name  braking 

• Armature  and  commutator  do  not  have  to  be  rated  totakethe  heat  which  must  he  dissipated  with  thedynarmc  braking  system  Consequently  the 
motor  frame  sue  may  often  be  reduced 

• Braking  « smoother  than  with  dynamic  braking  over  samlar  stopping  distances  with  an  attendant  improvement  n handling  characteristics 

• Reduces  stress  loadng  on  transmission  components 

• Better  use  is  made  of  baftery  energy  per  charge  resulbng  in  longer  Me  or  equivalent  battery  savings 

• Added  bonus  in  recovery  of  energy  (16%  under  typical  condrtions) 

• No  complicated  setting  up  procedures  are  involved 


Two  maior  types  of  Control  Systems  are  available 

MARK  10  SYSTEMS  USING  SPEED  CONTROL  UNIT  MODEL  3136 

Regenerative  Braking  is  controlled  in  either  of  two  ways 

Brake  Pedal  Operation  When  the  vehicle  is  being  driven  m either  forward  or  reverse  regenerative  braking  is  obtained  by  releasing  the  drive  pedal  and 
depressing  the  brake  pedal  The  brak-ng  effort  is  continuously  adjusted  by  the  position  of  the  brake  pedal 

'Fool  Off  Control  When  the  vehicle  is  being  driven  m either  direction  regenerative  braking  is  obtained  simply  by  lifting  the  toot  oft  the  drive  pedal  The 
braking  effort  is  set  to  a fixed  level  by  either  a potentiometer  or  two  fixed  resistors 
Note  that  on  the  two  above  systems  of  control  - 

(a)  Regenerative  Braking  is  obtained  without  changing  the  setting  of  the  direction  switch  field  reversal  being  provided  automatically  when 
regenerative  braking  effort  is  demanded 

(b)  Regenerative  Braking  apphes  braking  torque  continuously  down  to  a very  low  speed,  at  which  the  regenerative  current  can  no  longer  be 
sustained  Thereafter  the  back  -up  of  mechanical  brakes  is  necessary  to  bnng  the  vehicle  to  a halt 

MARK  10  SYSTEMS  USING  SPEED  CONTROL  UNIT  MOOEL  3136  (Reverser  operated  regenerative  braking) 

When  the  vehicle  is  being  driven  in  either  forward  or  reverse  regenerative  braking  * obtained  by  selecting  the  opposite  direction  of  travel  without 
releasing  the  drive  pedal.  Regenerative  braking  apphes  braking  torque  continuously  down  to  a very  low  speed  at  which  it  becomes  mefleclivo 
Dynamic  braking  then  automatically  takes  over  to  halt  the  vehicle  which  will  immediately  move  oft  m the  opposite  direction  it  the  drive  pedal  remains 
depressed  The  position  of  the  drive  pedal  continuously  controls  the  braking  torque  over  the  complete  braking  cycle 

MODULAR  CONSTRUCTION 


The  Control  System  is  built  in  three  major  functional  units 


The  Speed  Control  Logic  Unit  which  operates  in  conjunction  with  the  Drive  Pedal  Unit 
The  Power  Unit 
The  Motor  Unit 


land  the  Brake  Pedal  Unit  when  required) 

CoMeform 


PEDAL  UNITS  3500  SERIES 

Please  reter  to  3500  SERIES  SPEED  CONTROL  UNITS  leaflet 

PEDAL  UNIT  MODEL  3112-3 

This  unit  is  in  the  form  o f a die -cast  aluminium  box  which  houses  a potentiometer  and  a single-pole  change-over  rmcroswitch  The  control  input  is  via  a 
rotary  shaft  and  lever  by  which  the  unit  is  coupled  to  the  appropriate  control  pedal  ot  the  vehicle 
The  3 1 1 2-3  is  used  as  the  Dove  Pedal  Unit  on  any  Pulsomatic  system  in  which  the  Control  Logic  is  remote  from  the  Pedal  Unit  itself . and  this  includes 
all  Regenerative  Braking  Systems  On  two-pedal-control  Regenerative  Braking  Systems  a second  31 12-3  is  used  as  the  Brake  Pedal  Unit 


ZION  CROSS  ROADS 
TROY.  Va  22974  USA 
Tel  (804)  589 -8224 


MOUNTING 

In  any  plane 

Four  fixing  holes  tapped  M6  x 10-6H  .ire  provided  in  three  faces 
of  the  box  for  ease  ot  attachment  to  the  vehicle 


CONNECTIONS 

By  12  way  connector 

Mating  half  required  for  vehicle  harness  is  Cabletorm  Part 
No  10479-3  (female  pins)  ♦ 1 1021-3  (cover  shell) 


INSTALLATION 


M 121,51 


1.72 


& CAN  BE  SET  ANYWHERE  THROUGH  360 


ALL  DIMENSIONS  IN  MILLIMETRES 


4 HOLES  TAPPED  M6  x 10  - 6H 
IN  3 FACES  OF  THE  BOX 


ORDER  WRITING  INFORMATION 

Order  by  Model  Number,  as  in  table 


Mod#l  No 

Internal  Return  Spring 
To  the  Off  Position 

3112-3-1 

Not  required 

3112-3-2 

Required 

BK 


8P£ED  CONTROL  UNRS  MODEL  3136  OR  3138 

TV?  t'Jeel  sheet  blackbox  houeet  a*  toe  oontroHogcs  on  two  printed  arcuftcwds 


MOUNTING 


CONNECTIONS 


In  any  plane 

Two  holes  located  m the  base  o<  the  bo«  and  tapped  Mi< « 0 8 are 
provided  tor  securing  the  unit  to  the  vehicle 


By  two  12  way  connector* 

Cabteto mi  Part  Noe  o f mating  halves  required  tor  vehicte  harness  are  aa  Wtows 
PLUG  10*78-3  (male  pma)  4 11021  -3  (cover  shad) 

SOCKET  10479-3  (tomato  pma)  + 11021 -3  (cover  «he«) 


cobieform  me. 

ZION  CROSS  ROAOS 
TROY.  Va  22974  USA 
Tel  (004)589  -8224 


MODEL  VARIATION  TABLES 

1 TABLE  I - VOLTAGE  RANGE 


24V  to  BOV  -1 

81 V to  220V  -2 


INSTALLATION 


*4n  »V  _ 


inns  4 *4  12 


Alt  OIWINSIOS5 
ih  MunMimts 


2 TABLE  II  - OPTIONS 
MODEL  3136 


Field  Week  suing  Specify 

Not  required  -1 

Low  Gam  -2 

High  Gam  -3 


Field  Weakening  Low  Gam  or  High  Gam  are  selected  according  to  the 
Power  Umt  Model  No  as  shown  m the  table  below 


NB  II  Power  Units 
other  thar,  the  ones 
stated  in  this  table 
are  used  please 
consult  Cabtetorm 


Ftekf 

Weakening 

' 1 

Power  Unit  Model  No 

Low  Gam 

4011  4012  4013  4014 

High  Gam 

4021  4022  4023  4024 

MOOEL  3138 

r — • 1 ~ 


• Options  Fitted 

Return  to 
Neutral 

1* 



Ramp 

Start 

Specify 

- 

- 

- 

-1 

• 

- 

- 

-2 

— 

• 

- 

-3 

— 

- 

• 

-4 

• 

• 

- 

-5 

• 

• 

-6 

— 

• 

• 

-7 

• 

• 

• 

-8 

PERFORMANCE  SELECTION 


The  following  performance  char  ad  eristics  can  be  preselected  tor  the  individual  applications  by  stating  the  vaiue  of  the  respective  fixed  resistors 
• Dynamic  braking  torque  on  mode*  3136 


Minimum  speed 
Rate  of  acceleration 


J on  both  model  3 136  and  3 138 


The  table  below  gives  the  range  of  the  resistor  values 


RI 

Min 

100K 

Max 

330K 

Dynamic 
Braking  Torque 

High 

Low 

i 

Min 

Mas. 

Min 

Max 

R2 

15K 

33K 

R3 

100K 

470K 

Minimum 

Speed 

High 

Low 

Rale  of 
Acceleration 

High 

Low 

ORDER  WRITING  INFORMATION 


MODEL  3136 

The  first  two  digits  of  the  resistors  Ri  R2  and  R3  should  be  written  after 
the  Model  N jmber  as  shown  on  the  example  below 

MOOEL  3136  -1-2  - 33-15-18 

voltage  range  24V  to  80V 1 

fitted  with  field  weakening 

low  gam 

RI » 330K  (low  dynamic  brakmg  torque) 

R2=  15K  (high  minimum  speed) 

R3=  180K  (average  rate  of  acceleration) 


MOOEL  3138 

The  first  two  digits  of  the  resistors  R2  and  R3  should  be  written  after  the 
Model  Number  as  shown  on  the  example  below 

MODEL  3138  - 2 - 6 - 33-10 

voltage  range  8lVto220V- — J 

fitted  with  return  to 

neutral  and  ramp  start 

R2=  33K  (low  minimum  speed) 

R3  = 1 00K  (High  rate  of  acceleration ) 


If  the  values  of  the  resistors  are  not  specified  by  the  customer  standard  values  will  be  fitted 

RI  = 180K  R2  * 22K  R3-180K 


BK-10 
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DEMOUNTABLE  Dico  Company.  Inc. 

7"  BRAKE  DRUM  4 SubSHtery  otVyn",  C*(>orat*>n 

200  $ IfV  16th  Street 
PO  Bon  ’344 
Des  Moines  IA  50 JO 5 
515  244  7286 


DEMOUNTABLE  7"  BRAKE  DRUMS 


NO  OF 

BOLT 

CENTER  HOLE 

PART  NO 

BOLTS 

CIRCLE 

DRUM  MATERIAL 

SIZE 

WEIGHT 

18059 

4 

4" 

Cast  Iron 

2 Vi" 

63 

18060 

5 

4Vi" 

Cast  Iron 

2Vi" 

6.3 

l 


INTEGRAL  HUB  A 7" 
BRAKE  DRUM  ASSEMBLY 


INTEGRAL  HUB  AND  7 " BRAKE  DRUM  ASSEMBLIES 


NO  OF 

PART  NO.  BOLTS 

BOLT 

CIRCLE 

BEARINGS 

FITS  DICO  SPINDLE 
AND  FLANGE  NO 

DRUM 

MATERIAL 

WEIGHT 

16549 

5 

4Vi" 

1 VI»"xV4" 

8898 

Cast  Iron 

108 

16390 

5 

4 Vi" 

1"x1" 

18842 

Cast  Iron 

108 

18773 

5 

4 Vi" 

iV'xiV*" 

Cast  Iron 

108 

NOTE: 

ABOVE  ASSEMBLIES  COME 
NUTS.  & DUST  CAP 

INTEGRAL  HUB 

WITH  TAPERED  ROLLER  BEARINGS.  RUBBER  SEAL.  WHEEL 

AND  8Vi"  BRAKE  DRUM  ASSEMBLY 

PART 

NO 

NO  OF 
BOLTS 

BOLT 

CIRCLE 

BEARINGS 

MOUNTS  ON 
SPINDLE  NO. 

SEAL 

SIZE 

WEIGHT 

16194" 

5 

5' 

IVi  X 1 1/16 

12111 

1.718 

21  lbs. 

12509" 

5 

5 Vi 

IVi  X 1H 

9419* 

1% 

21  Vi  lbs 

15654 

5 

4 Vi 

1 V4  X v„ 

7208  or  545U 

1 Vi  or  1"',* 

18  lbs. 

15445 

5 

4Vi 

1%  x 1 1/16 

15642  or  545UH 

1.718 

18  lbs. 

16621 

5 

5Vi* 

1 V4  X V4 

7208  or  545U 

1 Vi  or  1"/,* 

19  lbs. 

16622 

5 

5 Vi* 

IVi  x 1','u 

15642  or  545  UH 

1.718 

19  lbs. 

ABOVE  ASSEMBLIES  INCLUDE  BEARINGS.  SEAL.  WHEEL  NUTS,  AND  DUST  CAP. 

* Prints  only  are  available. 

"For  use  with  10"  7 ga.  wheel  <110258. 

12509  also  accepts  9"  wheel  *5197. 


DEMOUNTABLE  BVt"  BRAKE  DRUMS 


PART 

NO. 

NO  OF 
BOLTS 

BOLT 

CIRCLE 

BOLT 

HOLE  SIZE 

CENTER 
HOLE  SIZE 

DRUM 

WIDTH 

WEIGHT 

12350 

5 

5Vi 

Vi 

3 Vi 

4 40 

12  lbs. 

12351 

5 

5 Vi 

Vi 

4 H 

4.40 

12  lbs. 

12487 

4 

4 

33/64 

2 Vi 

4.00 

12  lbs. 

12488 

5 

4Vi 

33/64 

2 Vi 

4.00 

12  lbs. 

12487-8  Adapt  to  B I A.  recommended  practice  spindle  (7  in.)  DICO  9036 
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P T BRAKE  LINING  COMPANY  INC. 

rrffmmpr'ffrprrT  i :ndut;»:a:  mux  :_aavk*nl»  marm  ntwrn  i#*4w 

Tt  11  lit  til  r ( : •+*  *h»  * 

PM  BLOCK 


friction 

Anchor  Block  Normal 

t* 

250-  350 

Wear 

Good 

Hot 

250-  350 

Drum  Ut«  Ratio 

Average 

Cam  Block  Normal 

250-  350 

Temperature  Range 

600"  + 

Hot 

250-  350 

Retardation  Effectiveness 

Average 

AXLE  FRICTION  AVERAGE 

Resistance  to  Fade 

Good 

Normal 

250-  350 

Recovery 

Good 

Hot 

250-  350 

Hot  Stop  Effectiveness 

Average 

Range 

250-  350 

Cold  Stop  Effectiveness 

Average 

USE:  STANDARD  DUTY 

FRICTION  EF 

EOGE  BRAND  Bi  J3  EF 

Our  tough  PM  Block  is  economy-priced  to  keep  your  costs  -Town  — yet  it  provides 
efficient  braking  and  good  mileage  under  normal  user  conditions 

Made  of  fine  grades  of  organic  material,  the  PM  Block  also  offers  these  fea'ures 
engineering  that  meets  all  state  requirerien  j 
availability  in  most  pooular  numbers 


FERRA  BLOCK 


FRICTION 

M 

Anchor  Block  Normal 

350-  450 

Wear 

Superior 

Hot 

350-  450 

Drum  Use  Ratio 

Excellent 

Cam  B ock  Normal 

250-  350 

Temperature  Range 

900  + 

Hot 

250-353 

Retardation  Effectiveness 

Good 

AXLE  FRICTION  AVERAGE 

Resistance  to  Fade 

Excellent 

Normal 

250-  350 
350-  450 
.250-450 

Recovery 

Excellent 

Hot 

Hot  Stop  Effectiveness 

Excellent 

Range 

Cold  Stop  Effectiveness 

Excellent 

USE:  PREMIUM  DUTY 

FRICTION:  FF/EE 

EDGE  BRAND:  BL  L)  EE/BL  K3  FF 

A winning  combination  — our  top-of-the-line  Ferra  Block  set  is  made  of  semi- 

metallic/orgamc  premium  heavy-duty  materials  that  stand  up  to  the  toughest 

kind  of  braking  stress 

Ferra  Block  features  include: 

• special  rugged  design  to  meet  the  demands  of  heavy-duty  truck,  trailer  bus 
tractor  and  construction  equipment  users 

• extra-long  lining  life  and  maximum  stopping  ability  under  all  conditions 

• a semi-metallic  combination  that  offers  a cooler  running  brake  resulting  in 
longer  drum  life 

• optimum  fade  recovery  from  all  temperatures  encountered  in  most  severe 
operations 
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P T.  BRAKE  LINING  COMPANY  INC. 

rZSHMWPD  »T*llT  l AfcVWtWt  INDUSTRIAL  m»>K  J AWMf  Nr  r MAMAC-NUnm  Ot*4J 

TIXt-Ptt  VIE  WT  «en  J*BI 


FRICTION 

A 

Anchor  Block  Normal 

350-  450 

Wear 

Excellent 

Mot 

3SO-  450 

Drum  L*se  Ratio 

Good 

Cam  Block  Normal 

350-  450 

Temperature  Range 

600'  4- 

Hot 

350-450 

Retardation  Effectiveness 

Good 

AXLE  FRICTION  AVERAGE 

Resistance  to  Fade 

Excellent 

Normal 

350-  450 

Recovery 

Excellent 

Mot 

350-  450 

Hot  Stop  Effectiveness 

Excellent 

Range 

USE:  HEAVY  DUTY 

350-  450 

Col  J Stop  Effect  veness 

Good 

FRICTION:  FF 

EDGE  BRAND  BL  K)  FF 

Our  heavy-duty  X-10  Brake  Block  it  specially  formulated  from  high  quality  organic 
friction  materials  to  provide  excellent  resistance  to  fade  — without  sacrificing 
long  drum  wear  More  than  a generation  of  truck  owners  and  drivers  have  found 
it  consistently  reliable  even  under  very  rugged  driving  conditions 

The  X-10  offers 

excellent  braking  and  recovery  characteristics 
equal  efficiency  on  highways  or  city  roads 
complete  availability  including  oversizes 


The  two  most  important  qualities  a brake  block  can  have  are  friction  and  resis- 
tance to  wear  To  ensure  that  PT  brake  blocks  meet  the  highest  standards  for 
these  qualities,  cur  blocks  are  continually  performance-tested  on  fleets  of  vehicles 
throughout  the  world  under  a variety  of  road  conditions  For  extra  protection, 
additional  testing  is  performed  at  the  P T factory. 

The  result:  extra-safe  reliable  brake  blocks  that  you  can  depend  on  — plus  a 
longer  lining  life  that  saves  you  dollars. 


P T Brake  Lining  i$  located  on  a 20-acre  site  in  the  Lawrence  (Massachusetts) 
Industrial  Park  — just  35  minutes  from  major  trucking  terminals,  the  port  of  Boston 
and  Logan  airfreight  terminal  You're  "sssured  of  fast,  efficient  delivery  of  your 
shipment  — anywhere  in  the  world 

Plus  we  offer  completely  modern  facilities  that  contain  150.000  square  feet  of 
manufacturing  space,  27  shipping  and  receiving  doors  and  40.000  square  feet  of 
finished  goods  ready  to  ship 

Come  visit  our  plant  — find  out  why  we  re  one  of  the  country's  leading  manufac- 
turers of  quality  brake  linings 


BK-14 


Rockwell  International 

Automotive  Operations 


Rockwell's  NEW  12.25" 
CAM-MASTER  BRAKES 
turn  a little  into 

a lot  of  GREEN 


Rockwell  International 

Automotive  Operations 

2135  West  Maple  Road 
Troy.  Michigan  48084 
fel.  J13-/i3b-1000 


Rockwall  Cam-Mentor'  Brake* 
can  prove  that  the  orange  area 
shown  her*  is  really  green.  That’s 
because  the  otange  area  represents 
usable  lining  commonly  wasted  with 
conventional  12.25"  brakes.  Translate 
this  amount  of  additional  lining  into 
miles  you'll  gain  by  using  Rockwell 
Cam-Master  Brakes  and  you'll  see 
how  much  green  it  really  lsl  The 
additional  lining  accounts  for  30% 
more  lining  life  and  that  means  that 
almost  every  fourth  set  of  linings 
you  now  purchase  is  unnecessary. 


Rockwell  International 


Automotive  Operations 

2’35  West  Maple  Road 
T'oy  Michigan  48084 
Tel.  313-li35-1000 


Rockwell  International 


Rockwell  International  developed  this  new  Cam 
Master*Brake  to  provide  high  performance 
12  25"  brakes  for  high  cube  van  and  car -earner 
axles  that  would  also  prolong  brake  lining  life  By 
specially  designing  our  cam  we  created  the 
brakes  that  accomplish  both  these  goals 

And  the  best  part  is  that  we  didn't  sacrifice  any  of 
our  Cam -Master  quality  along  the  way  With 
Rockwell  Cam  Master  Brakes,  you  still  get; 

• Cam  rollover  prevention 

• Camshaft  that  fits  all  suspensions 

• Rubber  clad,  spnng-loaded 
camshaft  seals  that  better 
retain  lubneant  keep  out  con- 
taminants and  extend  lube 
intervals  up  to  100,000  miles 

• High  mechanical  advantage 
cam  head 

• Twin  anchor  pins  with  stainless 
steel  bushings 

• Stepped  anchor  pins  held  by 
shoes,  which  eliminate  snap 
rings,  felts,  and  set  screws 

• Shoes  are  open  ended  for  easy 
1 , 2,  3 removal,  and  they  are 
hook  engaged  lor  more  stable 
brake  action 

• Heat  treated  shoe  webs 

« Welded  on  spider 

Add  it  all  up  — the  usual  Cam -Master  quality 
together  with  a big  economic  plus  of  30%  longer 
brake  lining  life  It  adds  up  to  savings  without 
sacrificing  performance  Rockwell  Cam  Master 
brakes  can  really  add  a little  color  to  your  life  — 
m helping  you  keep  30%  of  the  green  dollars  you 
spend  on  linings1 


Rockwell  International 

Automotive  Operations 

2135  West  Maple  Road 
T-oy.  Michigan  48084 
Tel.  31 3-u 3 5-1000 


To  see  how  much  green  the  Rockwell  Cam 
Master  Brakes  can  sa\e  you,  till  in  the  amount 
you  spent  on  brake  linings  for  your  operation  last 
year  Multiply  that  figure  by  4,  and  then  divide 
by  3 Then  we  think  you'll  agree  with  us  that,  A 
little  orange  is  a lot  of  green1" 


x 4 * 

Yr  co«t  ot 
linings 


Your  savings 
with  Rockwell 

Cam  Master 
Brakes 
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Wagner  Division 
McGraw  Edison  Company 
100  Misty  Lane 
Parsippany.  NJ  07054 
201-386-9300 

WAGNER 
Gives  You 
What  You  Want  In 
Brake  Products 


Wagner  is  recognized  worldwide  as  a 
leading  supplier  of  quality  brake  and 
lighting  products  for  automotive, 
medium  and  heavy-duty  applications 
Every  passenger  car  and  commercial 
vehicle  manufactured  in  North  America 
today  uses  at  least  one.  and  as  many  as 
ten,  individual  components  engineered 
by  Wagner 

Wagner  s complete  line  of  braking 
components  includes 

Hydraulic  Components  Friction  Components 

Master  Cylinders  Hubs  and  Rotors 

Wheel  Cylinders  Brahe  Drums 

Brahe  Fluid  Brahe  Shoes 

Hardware  Disc  Pads 

Brahe  Hoses 
Caliper  Assemblies 

Extensive  involvement  as  an  original 
equipment  and  aftermaiket  supplier 
makes  Wagner  a leader  in  the  develop- 
ment of  new  products  and  applications 
Engineering  at  Wagner  means  a com- 
mitment to  product  designs  that  re- 
spond to  the  needs  of  the  transportation 
industry.  Wagner  facilities  include  fully 
integrated  testing  operations  to  handle 


all  pnases  of  braking  component  and 
system  testing  in  various  environ- 
ments A full-time  testing  staff  of  ap- 
proximately 35  engineers  and  skilled 
technicians  experienced  in  many  as- 
pects of  brake  systems,  perform  these 
tests  in  Wagner  s five  different  facilities 

Dynamometer  Testing  (St  Louis) 

— This  is  particularly  effective  in  the 
development  of  new  brake  design, 
sizing  and  certification,  as  well  as  lining 
compound  and  brake  component  in- 
vestigation All  environmental  vari- 
ables such  as  temperature,  torque, 
speed  and  cooling  air  can  be  accurately 
controlled 

Experimental  Test  Laboratory  (St 

Louis)  — This  laboratory  is  utilized  in 
the  development  and  evaluation  of 
materials,  components,  assemblies 
and  brake  systems  The  laboratory  in- 
struments can  accurately  document  the 
performance  of  braking  systems  and 
components  in  both  normal  operating 
and  hostile  environments 

Vehicle  Test  Center  (Burns  Flatt. 
Oklahoma)  — This  facility  offers  the 
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use  of  a three-mile  runway  (the  longest 
commercial  runway  in  the  U S ) as  well 
as  90- acre  vehicle  dynamics  area  One 
of  the  largest  in  the  world,  this  dynamics 
testing  facility  includes  a 1 . 000-foot  skid 
pad  and  water  recovery  pit  Routine 
burnish,  wear,  effectiveness,  and  fade 
tests  are  run  at  this  facility  as  well  as 
level  sections  of  highway  in  the  sur- 
rounding area. 

Jennerstown  Mountain  Test  Facil- 
ity (PA)  — This  facility  is  maintained  for 
testing  brake  systems  under  harsh 
mountain  conditions  Approximately  25 
miles  of  highway  in  mountainous  terrain, 
with  some  grades  of  10°o.  subject  the 
brakes  to  severe  temperatures  and 
operating  environments 

Experimental  Garage  (St  Louis) 
Located  at  the  Wagner  Engineering/ 
Research  Center,  the  garage  has  ap- 
proximately 4.500  square  feet  of  floor 
space  to  handle  passenger  cars, 
trucks,  tractors  and  trailors  A low 
speed  spike  shop  test  strip  and  skid  pad 
are  located  here  This  facility  is  de- 
signed for  routine  burnish,  wear  effec- 
tiveness and  fade  tests 


Wagner  s engineers  are  constantly 
developing  new  products  to  provide 
safe,  reliable,  economical,  more  energy- 
efficient  transportation  in  the  future, 
Wagner  wants  to  be  your  brake 
company 

Wagner  Division 
McGraw- Edison  Company 
100  Misty  Lane 
Parsippany.  NJ  07054 
201-386-9300 
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Kool'O-Matic’s 

Recreational  Vehicle 
Power  Roof 
Ventilator 


Ktxd-O-Malic  Corporation 
ISOl  Terminal  Road 
Nile*  Michigan  4^120 
Phone  6 lft- 6#.) -2600 


For  travel  trailers,  truck  campers,  fifth  wheels,  or  motor  homes, 
choose  Kool-O-Matic's  low-profile  power  ventilator  to  keep  your  ve- 
hicles comfortably  cool 

It's  aerodynamic!  The  sleek  attractive  ventilator  design  comple- 
ments any  recreational  vehicle.  But  more  important,  the  streamline  low 
profile  reduces  wind  drag  to  a minimum  while  the  low  unit  weight  pro- 
vides maximum  travel  stability  In  addition,  the  ABS  plastic  and  alumi- 
num ventilator  construct'on  makes  it  virtually  rust.  dent,  stain,  and 
chip-proof 

It's  efficient!  Your  RV  unit  can  be  ventilated  of  stale  odors  and 
severe  heat  in  less  than  a minute  The  Kool-O-Matic  ventilator's  quiet, 
powerful  operation  completely  removes  hot.  ctuffy  air  and  cooking  heat 
replacing  it  with  cool  fresh  outdoor  air  By  simply  opening  the  windows 
and  turning  the  Kool-O-Matic  ventilator  on  the  complete  RV  is  rid  of 
stuffiness  in  less  time  than  it  takes  to  unhitch,  level,  and  settle  down 
Once  initial  ventilating  is  complete,  the  variable  speed  control  can  be 
dialed  to  desired  level  for  true  "comfort  conditioning  " 

It's  economical!  This  low-cost,  maintenance-free  ventilator  pro- 
vides total  fresh  air  living  comfort  without  the  high  cost  of  air  condition- 
ing Special  air  conditioning  park  hook-up  charges  and  the  problems 
associated  with  inadequate  electrical  power  existing  in  many  parks  will 
be  avoided  Kool-O-Matic  ventilator  s low  electrical  power  requirement, 
4 0 amps  makes  it  suitable  for  operation  in  any  park  In  addition,  you 
will  never  have  that  closed-in,  refrigerated  air  conditioning  feeling  with 
c Kool-O-Matic  ventilator  Kool-O-Matic  ventilators  are  available  in- 
stalled by  your  RV  manufacturer  They  are  also  simple  to  install  on  exist- 
ing RV's  as  they  require  no  special  roof  reinforcing  or  modification  and 
fit  the  standard  14"  skylight  opening 


OHigh  strength  ABS  plastic  hood.  Korad  capped  for  lifetime  ultra  violet 
protection  0Light  weight  screened  aluminum  housing  for  lifetime  serv- 
ice ©Weathertite  self-flashing.  pre-drilled  base  0^ainte,ianc®-,ree 
lifetime  lubricated  motor  ©Balanced  fan  and  motor  assembly  mounted 

in  sound  absorbing  isolators  ©Satin  fin- 
ished anodized  aluminum  ceiling  grille 
©Manual  close-off  damper  with  built-in 
fan  speed  control. 


Kool-O-Matic  s variable  speed  control  provides 
infinite  speed  and  ventilation  adjustments 


MATIC 


Corporation 

1631  Terminal  Road.  Nilas.  Michigan  49120 
Phono  616-683  2600 


simple, 


inexpensive  to  install 


Simplicity  of  Ootign  allows  tha  venti- 
lator to  bo  pot'lioned  and  attached  to 
th#  RV  roof  with  aaaa  Rooulroa  no 
apocial  fleshing  or  roof  modification 
Cornea  complete  with  attaching  hard- 
ware sealing  laps,  and  simplified 
plug-in  electrical  connectors. 


The  cover  assembly  Sts  knugly  over 
the  vantun  bats  flashing  a..«  ibly,  and 
ta  secured  In  throe  places  to  provide  a 
weather-tight  Installation  Tha  fully 
screened  cover  assembly  assures  pro- 
tection against  entry  of  birds  and 
squirrels 


The  power  vent  Is  designed  to  St  di- 
rectly into  any  ousting  14“  square  sky- 
light roof  opening  Requires  as  little 
as  2W“  roof  thickness  Adapts  easily 
to  curved  callings  or  thin  roofs  by  use 
of  a decorative  wood  spacer 


Simply  fit  the  celling  grille  and  damper 
assembly  Into  place  end  ettach  to  tha 
ceiimg  with  the  four  screws  provided 
A oemper  closer  Is  built  Into  the  grille 
lor  complete  closure  of  the  opening 


New!  Aerodynamic  profile 


Kool-O-Matic  specifications 


Housing  constructed  ot  ABS  plastic  and  heavy  gauge  .050 
aluminum,  with  wide  self-flashing  base  flange  pre-drilled 
for  easy  installation  and  a weather-tight  seal  Unit  extends 
only  10"  above  the  roof,  measures  28"  by  23"  across  the 
top.  and  is  designed  to  fit  a standard  14"  x 14"  roof 
opening 

Ventilators  are  powered  by  direct  drive  electric  motors, 
semi-enclosed  unit  bearing  type,  lifetime  lubricated  for 
maximum  maintenance-free  operation  Ventilator  assem- 
blies are  mounted  in  neoprene  for  complete  isolation  of 
operational  sound  transmission. 

Units  are  furnished  with  a satin  finished  anodized  alumi- 
num ceiling  grille  with  manual  damper  and  built-in  con- 
trols Ventilation  and  fan  speed  are  controlled  by  either  a 
solid  state  or  rheostat  variable  speed  switch  for  infinite 
speed  and  ventilation  adjustment. 


Kool-O-Matic  ventilators  are  shipped  completely  as- 
sembled with  attaching  hardware,  sealing  tape,  and  all 
electrical  components  and  connectors. 


Model  RV-12 
opeed 

12  Volt  Electrical  Load: 
Capacity: 

Net  Weight: 

Model  RV-1 10 
Speed 

115  Volt  Electrical  Load: 
Capacity: 

Net  Weight: 


12  Volt  D C.  Operation 
460-910  RPM 
4. 5-8.0  AMPS 
334-700  CFM 
25  lbs. 

115  Volt  AC  Operation 
300-1035  RPM 
4 0 AMPS 
295-1045  CFM 
30  lbs. 


OK IG INAL  PAGE  lb 
op  POOR  QUALITY 
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Kool-O-Matu  t.  orporatton 

140 OT .1  T'-  lTLi'^rTr'  IWI  Terminal  Road 

1 J^*-*^*-**-'  Nile*  M.ihi*an  4>»I20 

Phone.  *ilo-#J)-2#00 

MODELS  RV  12  & RV110  POWER  VENTILATORS  FOR  RECREATIONAL  VEHICLES 


(Read  Instructions  Carefully  and  Completely  Before  Starting  Installation) 


1 VENTILATOR  LOCATION  - Your  Kool  0 Matic  ventilator  mav  be  installed  in  any  existing  14  x 14  skylite  or 
air  conditioning  opening  If  required,  a 14"  x 14"  ventilator  opening  may  be  cut  in  the  roof  and  ceiling  between  rafters 
using  the  templates  printed  on  the  carton. 


2 ELECTRICAL  POWER  SUPPLY  - In  most  cases,  your  Kool  0 
Matic  ventilator  may  be  connected  to  an  existing  electrical  circuit. 
Model  RV  1 10  for  1 15  volt  A C operation  has  an  electrical  load  of 
4 0 amps  Model  RV  12  for  12  volt  D C operation  has  a maximum 
load  of  8 5 amps. 

Power  supply  wires  should  be  furnished  to  the  roof  opening 
area  from  any  convenient  source  You'll  find  many  recreational 
vehicle  manufacturers  pre  wire  skylite  and  air  conditioning  openings 
for  future  power  accessory  installation. 


3 INSTALLING  CEILING  GRILLE  - Fasten  ad|ustable  louver 
grille  to  ceiling  with  four  screws  provided.  Grille  damper  may  be 
opened  and  closed  by  sliding  plastic  bar  located  in  corner.  Check 
damper  operation  for  proper  clearance  and  open  to  the  full 
positon.  On  curved  ceilings  and  roof  thicknesses  of  less  than  2%".  a 
wood  spacer  between  the  ceiling  and  grille  will  be  required  An 
inexpensive  spacer  may  be  constructed  from  unfinished  picture 
framing  stock  The  damper  should  always  be  open  when  operating 
the  ventilator 


4 ATTACHING  FLASHING  FLANGE  TO  ROOF  - Remove  three 
external  fan  assembly  nuts  and  washers,  using  7/16"  wrench 
Separate  flashing  flange  from  ventilator  assembly.  Turn  flange 
section  upside  down  Apply  putty  tape  provided  along  all  four 
edges,  covering  mounting  screw  holes.  Press  tape  firmly  in  place  and 
remove  protective  paper.  Now  turn  flange  section  rightside  up  Place 
it  in  position  on  roof  centered  over  opening.  Make  sure  the  fan 
mo-inting  slot  closest  to  the  flashing  flange  edge  is  located  opposite 
the  control.  Make  starting  holes  in  roof  for  screws.  Begin  with 
center  hole  in  each  side  of  flange  Drive  nail  into  roof,  using  flange 
holes  as  guides  Insert  a No  8 screw  into  each  of  these  holes 
and  tighten.  Repeat  the  procedure  for  temaining  screw  holes. 
T ighten  all  screws  from  each  flange  center  toward  each  corner  This 
prevents  wrinkles  in  flange  or  air  gaps  in  putty  seal  Tighten  all 
screws  until  putty  protrudes  from  under  the  flange  edges  DO 
NOT  OVER  TIGHTEN,  as  the  roof  screw  holes  will  strip  If 
desired,  apply  a coating  of  roofing  cement  around  edges  of  flashing 
and  heads  of  mounting  screws 


5 ELECTRICAL  CONNECTION  — Place  fan  and  motor  assembly  in  flashing  flange  so  three  bolts  at  ends  of  mounting 
brackets  are  in  the  slots  at  top  edge  of  flange  Fan  blade  should  be  in  upward  position  as  shown  Carefully  reaching 
through  the  fan  blade  assembly,  plug  in  the  motor  and  control  to  the  power  supply  using  the  insulated  connectors  and 
terminals  provided  Electrical  connection  should  be  made  as  shown  in  the  electrical  diagrams  Make  sure  that  the  power 
supply  wires  clear  the  fan  blades  and  do  not  lay  on  top  of  the  grille  damper  in  the  open  position 


6 


7 


HOOD  ASSEMBLY  INSTALLATION  — Slip  hood  assembly  over 
flashing  flange  collar.  Mane  sure  the  three  hood  slots  line  up  with 
fan  and  motor  assembly  mounting  holts  Replace  and  tighten  the 
three  mounting  washers  and  nuts. 

OPERATING  YOUR  KOOLOMATIC  VENTILATOR  - Your 
ventilator  is  now  completely  installed  and  ready  to  operate 
Turn  control  knob  on  and  ventilator  will  begin  to  operate  By 
continuing  to  turn  the  control  knob,  fan  speed  end  desired 
ventilation  level  may  be  varied 

WARRANTY  IS  VOID  IF  MISWIRED 

CAUTION  — Disconnect  electrical  power  before  connecting  RV 
ventilator  and  controls  All  electrical  connections  must  conform 
to  electrical  code  requirements 


Be  sure  your  power  supply  is  suitable  for  the  Kool  O-Matic 
ventilator  model  being  installed. 


Owtf  10  Abo.*  Woof 


MiNlftO  DIAGRAM 

MOO*  L «V  II 


*a  v 

l INI 


£ 


»*M  r»t«t 

trait  wot 


ROOt  O WAT  1C  CO«» 
Nlllt  MICHIGAN  RSIJO 


For  ANSI  Standard  A 1 19  2 installations  specify 
Model  RV  110  Model  RV  110  ventilators  are 
furnished  with  separate  control  including  con 
duit  box  and  cover  plate  and  are  supplied 
for  ceiling  installation  adiacent  to  the  grille  On 
roof  thicknesses  of  less  than  3 ",  remote  wall 
installation  of  the  control  is  suggested  Model 
RV  1 10  is  Underwriters'  Laboratories  Listed 


1831  Terminal  Road,  Niles,  Michigan  49120 
Phone  616  683  2600 
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PACKAGED  CENTRIFUGAL  BLOWERS 


m?jean. 


1E220C-1E221C  SERIES 


2EB300-2EB301  SERIES 


miiiinw,1)1 


MM 


The  Slot  Blower  is  an  exclusive  McLean  design  using  only 
3V  of  panel  height  producing  160  dm  with  a low  audible 
noise  level  This  model  has  a 12V  wide  iet  airstream  dis- 
charging vertically  into  the  electronic  enclosure  This  air 
velocity  and  pressure  are  adequate  to  assure  efficient  cooling 
of  densely  packed  electronic  equipment.  Filter  can  be  ser 
viced  without  removing  blower  from  rack 


Models  Available 
Air  Delivery 
Panel  Site 
Finish 
Filter 
Grille 


Motor 


Models  1E220Cand1E22 1C 
150  CFM 
3 V * 19" 

Light  semi  gloss  gray 
Permanent  (washable) 

1 E220C  Series  — stainless  steel 
heavy  gauge 

1 E221 C Series  — brushed  aluminum 
1 15V  50  60 cycles. single 
phase.  U/L  approved 


SIDE  WINDERS 

I EB7 1 0/ 1 EB920  I EB980 


These  McLean  "Sidewinder"  Centrifugal  Blowers  are  de 
signed  to  deliver  maximum  cfm  and  pressure  in  a minimum 
of  panel  space  "Sidewinder"  models  have  a large  single  cen 
trifugal  blower  wheel  operating  at  slow  quiet  speeds  The 
powerful  two  speed  UL  approved  motor  delivers  huge  quan 
titles  of  clean,  cool  air  at  unusually  high  static  pressure 

Modal  1EB710.  3V  H x 19"  W x 12"  D 180/1  30  cfm 

Model  1EB920,  5V  H x 19"  W x 14V  D 350/160  dm 

Model  1EB980,  7"  H x 19"  W x 14V  D.  515/280  dm 
Finish  Light  Semi  gloss  gray 

Filter  Permanent  (Washable) 

Grille  Stainless  steel  heavy  gauge 
Motor  1 15  volts.  50/60  cycles  two  speed, 
ball  bearings.  UL  approved 


McLEAN  ENGINEERING  LABORATORIES 
70  WASHINGTON  ROAD 
PRINCETON  JCT.  NJ.  0*550 
PHONE  609-7W-0100 


S 

SERIES  2EB300  SERIES  2EB301 


Me  Lee  ' 2EB300  and  2EB301  Senes  Blowers  are  designed  for 
ultimate  quietness  in  limited  space  requirements  These  mod 
els  have  unusually  low  height  for  their  width  and  feature 
two  wide  small  diameter  blower  wheals  that  supply  large 
volumes  of  filtered  air  at  a low  db  noise  level  Filter  can 
be  serviced  without  removing  blower  from  rack  Only  dif 
ferenca  between  2EB300  Series  and  2EB301  Senes  >s  the  style 
of  the  grille 


Models  Available 
Air  Delivery 
Panel  Sues 
Finish 
Filter 
Grille 

Motor 


Eight  in  each  Series 
150  CFM 

3-1/2"  * 19".  and  5-1/4"  x 19" 

L ight  semi  gloss  gray 
Permanent  (washable) 

2EB300  Series  — stainless  steel,  heavy  gauge 
2EB301  Senes  — brusheo  aluminum 
1 15  volts.  50/60  cycles,  single  phase,  motor 
with  ball  bearings  UL  appro wd 


CARD  COOLER 

2EB3500/2EB350 I SERIES 


SCRIES  2IR3SOO  SCRIES  2CRJJ01 

This  Series  produces  290  CFM  at  a higher  velocity  with  a cor 
responding  increase  in  the  noise  level.  Designed  for  limited 
space  requirements.  The  units  have  exceptionally  high  volume 
tor  their  r«ight  and  width.  Especially  applicable  for  cooling 
rows  of  solid  stale  component  circuit  cards.  Filters  can  be 
serviced  without  removing  blower  from  rack  On'y  difference 
between  the  2EB3500  and  2EB3501  Series  is  the  style  of 
grille 


Models  Available 
Air  Delivery 
Panel  Sites 
F inish 
Filter 
Grille 

Motor 


Eight  in  each  Series 
290  CFM 

J1/2"  x 19".  or  5 1/4"  x 19" 

Light  semigloss  gray 
Permanent  (washable) 

2E 83500  Series  - stainless  steel  heavy  gauge 
2E 83501  Series  - brushed  aluminum 
1 15  volts.  50/60  cycles,  ball  bearings. 

UL  approved. 


mcjean. 


SIDE  DISCHARGE 
BLOWERS 

FOR  DUCT  PANELS 


••■IIS  IIMIOO  Stall*  lieiliO 

The  1EB810G  and  1EB81 1G  Sana*  Blowers  are  recaaaad 
modal*  for  application*  where  maximum  air  delivery  i* 
required,  but  limited  apace  i*  available  Panel  height  i»  only 
10  1 2 but  case  height  is  12-1 /4  These  models  feature 
easy  adaptability  to  a'l  width  cabinet*  Large  slow  speed 
•ingle  centrifugal  blower  wheel  operates  at  slow  quiet 
speeds 


Mcleon  Pock  aged  Centrifugal  Blowers  of  the  2E6412- 
2EB413.  2E85 1 2 2EB31 3 and  2EB612  2EB613  Series 

may  be  equipped  with  a duct  panel  adapter  diverting 
air  mi o a side  or  rear  ponel  duct  system  Cool,  cleon 
filtered  air  moy  then  be  exhausted  directly  on  hot 
components  or  tubes  for  spot  cooling  where  required 
Ducts  can  be  supplied  on  either  side,  both  sides  or 
rear  of  blower. 


Models  Available 
Air  Delivery 
Panel  Sues 
Finish 
Filter 
Grille 


Motor 


One  in  each  senes 

1000  CFM 
10  1/2-  x 19" 

Light  semi -gloss  gray 
Permanent  (washable I 
1FB810  Senes  — stainless  steel, 
heavy  gauge 

1EU811  Series  — brushed  aluminum 
115  volts  50/80  cycles  spl't  capacitor 
with  ball  bearings  UL  approved 


PACKAGED  PROPELLER 
MODEL 


Models  Available 
Air  Delivery 
Panel  Sixes 

Finish; 

Filter; 

Grille. 

Motor  ; 


Ten  in  each  Series 

350  CFM  500  CFM  700  CFM  BOOCFM 
51/4"  x 19".  7"  x 19".  53/4"  x 19". 
101/2"  x 19" 

Light  semi  gloss  gray 
Permanent  (washable) 

Stainless  steel  heavy  gauge  / or 
brushed  aluminum 

1 15  volts,  5C/60  CPS  single  phase  heavy 
duty  permanent  split  capacitor,  with  ball 
bearings.  UL  approved 


WIDE  DISCHARGE 
BLOWERS 


Mount  in  racks  like  standard  panels  Filter  may  be  serviced 
without  removing  tan  Irom  rack 


Air  Dalivary 
Panel  Sixes 
Case 
Filters 
Grills 
Motors 


250  CFM 
7"  x 19" 

Steel,  light  semi  gloss  gray 
Permanent  (washable) 

Stainless  steel  heavy  gauge 

Two.  115  volts.  50)60  cycles,  ball  bear 

Ing  motors  UL  approved 


Me  LEA*  ENGINEERING  LABORATORIES 
70  WASHINGTON  ROAD 
PRINCETON  JCT.  NJ.  CBS 50 
PHONE  60B-7BB-01 00 


McLean  Wide  Discharge  Blowers  provide  a wide  turbulent 
air  stream  discharging  vertically  into  the  electronic  en- 
closure. providing  an  even  distribution  of  air  across  the 
entire  cabinet  These  models  are  especially  adapted  to 
cooling  rows  of  solid  state  cards  mounted  above  the  blower 
package 


Models  Available 
Air  Delivery 
Panel  Sixes 
Finish 
Filter 
Grille 


Motor 


Four  in  each  series 
2v0  and  350  CFM 
5 1 /4  x 19  and  7 x 19 
Light  semi  gloss  gray 
Permanent  (washable) 
Stainless  steel,  heavy 
gauge /or  brushed 
aluminum 

One  115  volts  50/60  CPS 
single  phase  ball 
bearings  UL  approved 


BL-7 


imjean 


COOLING  FOR  ELECTRONIC  EQUIPMENT  Q 


RFI  SHIELDED  BLOWERS 
Commercial 


Mcleon  pockaged  centrifugal  blowert  are  available 
with  an  RFI  thield  ond  wave  guide  media  built  into 
the  air  ttream  and  ore  copoble  of  maintaining  a 
IOODB  ottenuotion  th  ough  the  range  I SKC  to  10  KMC 
when  intlalled  properly  The**  blower*  are  detigned 
to  cool  criticol  electronic  component*  with  clean,  fil- 
tered air  in  orea*  where  Radio  Frequency  Interference 
i*  o *enout  problem  Blower  capacinet  avoiloble  from 
ISO  CFM  to  1000  CFM 

McLean  RFI  thielded  blowert  have  been  certified  by 
government  agenciet  ond  report*  are  ovailabl*  from 
independent  tetting  iaborotone*  All  model*  conform 
to  MII  I 6I8IO.  Mil  l 16910,  Mil  l 26600  The  com 
preition  flange  it  cadmium  plated  per  QQ  P 416  and 
chromate  pa**ivoted  per  MUC  SS4I 

All  model*  ready  for  quick,  eaty  inttollation  from  front 
of  thielded  electronic  rack  Filteit  are  terviced  from 
front  without  ute  of  tool*  Thete  model*  have  low 
audible  noite  level  and  are  without  RF  none  genera- 
tion or  trontmittion 


MIL-SPEC  RFI 
SHIELDED  BLOWERS 


Blower*  detcnbed  above  are  detigned  to  meet  RFI 
Military  Specification*  eiclutively  Where  full  Mll- 
SPEC  requirement*,  in  addition  to  RFI  tpec*  mutt  be 
met,  Mcleon  hot  o line  of  packoged  blowert  to  meet 
thete  tpecificationt  a*  well.  The*e  model*  hove  full 
Mil-Spec  motor*  material*  and  fmithe*  and  can  be 
certified  to  moil  tpecificationt  applying  to  the  military 


MIL-SPEC  BLOWERS 


All  Pockaged  Blowert  and  Font  feotured  m thit  cata- 
log are  olto  manufactured  to  rigid  military  tpeoftca- 
tion*,  and  in  particular  thote  applying  to  the  electronic 
induttry  Material*,  fimthet  ond  intpection  procedure* 
alto  conform  to  Military  Specification  Our  library  con- 
tain* copiet  of  the  mott  important  and  more  frequently 
referred  to  tpecificationt  which  affect  our  product* 
Immediate  reference  ond  contultation  it  available  on 
any  of  thete  tpecificationt,  all  of  which  con  be  met 
Government  tource  intpection  it  available  (Air  Force 
cogniiant). 


Mcleon  Engineering  loborotonet  it  the  lorget!  manu- 
facturer of  Mll-SPEC  packaged  blowert  Tent  of  thou 
tondt  of  Mcleon  blowert  ore  in  ute  alt  over  the  world 
in  rador  ttationt.  oircraft,  mittile  control  center*, 
computer!,  ground  ‘lotion*,  communication  center*, 
nuclear  reactor*,  etc.,  etc 


Wherever  reliability  in  tentitive  electronic  equipment 
it  vital.  Mcleon  cooling  equipment  it  employed  be- 
coute  Mcleon  unit*  ore  inherently  reliable  in  every 
way  . . winding!,  bear  -gt,  lubrication,  wiring,  con- 
ttruction  ond  performance  Every  component  port  of  o 
Mcleon  blower  it  cuttom  detigned  to  turpatt,  with 
wide  tafety  margin*,  the  mott  critical  environmental 
condition*  to  which  it  will  ultimately  be  tubjectedl 
Shock,  vibration,  import  . . . corrotion,  high  temper- 
ature, moitture  . . . tudden  acceleration,  radiation  . , , 
thete  ond  other  tevere  condition*  Mcleon  equipment 
can  wilhttond  and  ttill  provide  continuout  rook 
performance 

Me  LEAN  ENGINEERING  LABORATORIES 
70  WASHINGTON  ROAD 
PRINCETON  JCT.  NJ.  0SSS0 
PHONE  S0S-7SS-0100 
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SINGLE  CENTRIFUGAL  BLOWERS 


McLean  does  have  a large  selection  of  single  centrifugal 
blowers  engineered  to  meet  a wide  variety  of  CFM  output 
and  pressure  characteristics  Inlet  duct  flanges,  exhaust 
outlet  flanges  and  protective  screens  are  available  CW 
and  CCW  rotations  can  be  supplied  Each  motor  has  been 
specifically  designed  for  the  application,  bearings  are 
properly  loaded,  double  shielded  and  permanently  lubn 
cated  Motor  and  wheels  are  balanced  to  precision 
tolerances  assuring  vibration  free  operation  All  motors 
are  UL  approved  These  blowers  may  be  operated  in  any 
shaft  position 

CFM  output  ranges  from  50  to  2000  CFM  with  static 
pressures  from  0 " to  3 0"  SP  Motors  can  be  supplied 
for  any  AC  frequency  or  power 

Send  your  specifications  There  may  be  a model  in  stock 
to  meet  your  requuement 


DUAL  CENTRIFUGAL  BLOWERS 


There  is  an  extensive  variety  of  McLean  Dual  Centrifugal 
Blowers  offering  a wide  choice  of  static  pressure  and  out- 
put characteristics  Wheel  diameters  range  from  3"  to 
12'*.  Motors  Can  be  supplied  for  any  AC  frequency  or 
power,  single  or  three  phase  Each  motor  has  been  specif- 
ically designed  for  the  application,  bearings  are  properly 
loaded,  double  shielded  and  permanently  lubricated 
Motors  and  wheels  are  balanced  to  precision  tolerances 
assuring  vibration  free  operation  All  motors  are  UL 
approved 

Exhaust  outlet  flanges,  inlet  duct  flanges,  protective 
screens  and  various  types  of  mounting  flanges  and 
supports  are  available 

Let  us  have  your  application  information,  our  engineers 
will  help  in  selecting  the  proper  blower  to  meet  the 
need  Many  models  are  m stock 


McLEAN  ENGINEERING  LABORATORIES 
70  WASHINGTON  ROAD 
PRINCETON  JCT.  N.J.  0B550 
PHONE  609-7Bt-0100 


series  industrial  blower  wheels 


Diameters  from  5"  to  12-5/8". 
Widths  from  1"  to  6"  single  inlet 


Steel  with  aluminum  lacquer  finish 
cast  iron  hubs 


MATERIALS 


Heavy  duty  construction  for 
rpm's  of  3450  or  more 


FEATURES 


Air  conditioning  for  commercial 
transportation,  generators, 
industrial  ovens,  furnaces,  oil 
burners  and  other  units  where  rugged 
construction  is  needed 


APPLICATIONS 


REE  VC  OR 

251  Edwards  Street  • Carpentersville  Illinois  60110  • (312)  428-4411 


“R”  series 


i 


Dimensions  shown  are  standard  Special 
Hubs.  Bores  or  Keywayscan  be  furnished  at 
extra  cost  Socket  head  set  tcrews  are  stan- 
dard Square  head  set  screws  can  be  fur- 
nished at  no  extra  cost  All  wheels  are  true 
and  statically  balanced  and  are  furnished 
in  steel  material  with  aluminum  lacquer 
finish  Consult  factory  for  special  applica- 
tions or  when  operating  speed  exceeds  that 
shown  as  Maximum  Safe  Operating  Speed 
Four  Braces  standard  in  starred  (*)  sizes 
Puller  holes  are  standard  in  (***)  sizes 

ROTATION  IS  DETERMINED  VIEWING 
CLOSED  END  OF  WHEEL. 


CATALOG 

NUMBER 

0 

B 

w 

c 

N 

STD. 

HUB 

STD. 

BORES  A” 

HUB  DIMENSIONS 

ftfUi  S.u 
optf  Speed 

lns«W  Hub 

WT. 

STEEL 

F 

G 

H 

E 

K 

R506  100S 

1 

iy 

L_  R506  SERIES  

8000 

73 

RS06  150S 

Ik 

iri 

7500 

80 

RS06-200S 

5V 

2 

3'*, 

26 

6000 

87 

R506-250S 

2\ 

2". 

34-103 

V v k.  k 

1*. 

X 

% 

3 

X 

S200 

95 

RS06-300S 

3 

4200 

1 02 

R506  3S0S 

3'i 

3". 

3600 

1 10 

R525  I00S 

1 

1 «S2S  SERIES  J 

8000 

77 

R525-  I50S 

7500 

84 

R52S-200S 

2 

6000 

91 

R525-250S 

S'A 

2% 

2"i 

«V 

26 

5200 

99 

R525  300S 

3 

3\ 

34-103 

v vk.k 

’V 

X 

*- 

3 

X 

4200 

1 06 

R52S-350S 

3* 

3". 

3600 

1 14 

R575-100S 

1 

Hk 

1 R57S  SERIES I 

7500 

1 08 

R575-150S 

ik 

6500 

1 17 

R575-200S 

5>. 

2 

32 

4800 

1 26 

R575-250S 

2k 

2"* 

4000 

1 36 

R57S-300S 

3 

34-103 

v.  Vk-k 

i*. 

X 

/• 

3 

X 

3400 

1 44 

RS75-350S 

3k 

3", 

3000 

1 53 

R631  100S 

1 

ik. 

RS31  SERIES 

7000 

1 19 

R631  150S 

ik 

5500 

1 28 

R63’  200S 

r 2 

2\ 

4400 

1 37 

R63 1 ■ ?S0S 

6V 

2k 

2". 

5k 

32 

34-103 

IV 

X 

- • 

3 

X 

3800 

1 46 

R631300S 

3 

-3Jk 

3200 

1 55 

R631-350S 

3k 

2800 

1 64 

R63I400S 

4 

«v 

2500 

1 73 

R700- 100S 

i 

R700  SERIES 

6000 

1 41 

R rOb  ISOS 

1”. 

5500 

1 52 

R7UO-200S 

2 

3Ni 

34-103 

v.  vk-k 

IV 

X 

3 

X 

4600 

1 62 

R700-250S 

2 k 

_ ?::» 

4000 

1 73 

R700  300S 

7 

3 

_3?Sl 

5V. 

36 

3500 

1 83 

R70O  3S0S 

3k 

34-117 

k.vx 

Ik 

X 

iv 

3 

ik 

2900 

1 94 

R70O-  400S 

4 

«v 

2600 

268 

R762100S 

1 

IV 

R762  SERIES 

5600 

’ 52 

R762-150S 

~np 

1"i_ 

4900 

1 65 

R76?  200S 

2 

2k. 

34-103 

v.  * k.  * 

iv 

X 

?; 

3 

% 

4000 

1 77 

R762  2SOS 

7*L 

- 2'j  i 

«V 

40 

3500 

1 90 

R762  300S 

3 

3000 

2 02 

R 762  3S0S 

3k 

3;-; 

34-117 

k. 

ik 

X 

iv 

3 

ik 

2800 

2 78 

R762-400S 

4 

2400 

2 91 

R762-450S 

4k 

4% 

2200 

3 32 
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R912  IOOS 

R912  2008 
R912-240S 
R912  300S 
R912  350S 
(19 1 2 400S 
R912  4 SOS 
•R9 12  SOOS 
•R9I2  SSOS 


R96.’  IOOS 
R96.’  ISOS 
R967  200S 
rm;  ,’sos 
n<w;  300s 
R967  350S 
H987  400S 
■R98  7 4 SOS 
*R98  7 SOOS 
R967  SSOS 
•H«w;  600S 


Riors  ioos 
R 1075  ISOS 
R1075-200S 
R1075-2S0S 
R 1075  300S 
R1075  350S  10*. 
R107S  400S 
R1075  450S 
'H (075  SOOS 
'R 1075  SSOS 
*R 1075  600" 

R1 162  IOOS  _ 
R1162  ISOS 
R 1 162  200S 
R1162  250S 
R1162  300S 
R1162  3S0S 
R1162400S  11\ 
■R 1 162  4 SOS 
'R 1 1 62  SOOS 
R1162  550S 
•R1162  600S 


R 1262  IOOS 
R 1262  150S 
R1262  200S 
. SOS 
R1262  300S 
1 R 1 262  3S0S 
•R1262  400S 
’R 1262  4 SOS 
R 1262  SOOS 
R1262  S50S 
R1262  600S 


10».  60  34-123 


R1262  SERIES 


V V„  1.  IX 


4 I «fc  I i 1« 


'i  S’4  1* 
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BEARINGS 

WHEEL  and  MOTOR 


(CODE  BR) 


I 


Roller  assemblies  Mith  loltd  inner 
and  outer  races 


Roller  assemblies  and  spirt  outer  race 


Hanged  roller  bearings 


Branng  retainer  seals 


644  west  mt.  pleasant  ave.t  livingston,  n.j.  07039 


■ f 


7 


Load  Ratings 


' > 


MM70IKD 

MMMU 

MM203K 

MM204K 

MM705K 


SIS 

930 

I iso 

IS30 

1830 


64S 

73S 

910 

1220 

1450 


2480 

3200 

3910 

3920 


1970 

2540 

3100 

3110 


MM20AK 
MM207K 
MM208K 
MM209K 
MM2 1 OK 


2460 


202C 


1840 


MM211K 
MM7I2K 
MM2I3K 
MM2  UK 
MM7ISK 


' • 4 C 


2270 


* Maarrnwm  ihgll  or  hooting  filial  rodiwa  larhich  booting  cornort  will  door 
Soil  pilotod  troal  cog#  it  trundord  lor  Conrod  (K  typo  boo  mfi  oacopt  whoro  dotignolod  CK  drool 
logo  only  for  If  tyoo 

NOTE  Who  otloi  thon  itondord  C090  it  dor  1 rod,  tpocify  by  opproprioto  twill*  lotion  Eaomplo 
MM202K  Cl 

Cl  — Innor  ring  pilotod  competition  C090 
MM  — Innor  ring  pilotod  mochmod  bronto  cog* 

SMB!  — Innor  ring  pilotod  modttnod  iron  ttlicon  bronto  cog* 

Chock  for  ovoilobility. 

NOTE  THoto  boonngt  oro  ivppliod  in  four  rongot  of  infernal  clooronco  or  radiol  ploy  dotianatod 
o»  Snog  (no  profio),  Standard  .profi*  I . looto  Iproflo  I and  Eilro  looio  p o*  ■ 31. 
Eaomplct  IMM209K  JMM3I5K 


FAFNIR 


Fatnir  Bearing  Division  of  Textron  Inc 


37  Booth  Street 
New  Bntam  CT  06050 
203  225  5151 


Light 

MM200K  Series 


BEARING  DIMENSIONS 


MM  201 KD 
MM207K 
MM  703k 
MM204K 
MM70SK 


4724 

5906 

6693 

7874 

9843 


I 2598 
I 3780 
I 5748 

1 8504 

2 0472 


mm  706k 
MM707K 

mm  208  k 

MM709K 
MM2  I OK 


mm2  1 1 K 

MM712K 

mm2  1 3K 

MM3  UK 
MM2  15k 


MM2  16k  Cl 


079  3 10 


MM2  UK 


12500 


31 


TOLERANCE 

UNGROUND 

BEARINGS 

Hartford  Bearing  Company 

A Division  of  Virginia  Industries 
951  West  St  Rocky  Hill.  Connecticut  06067  • 

B> 

(203)  529-7441 

Hartford  Bearing  Company 

A Division  of  Virginia  Industries 
951  West  St  Rocky  H ll,  Connecticut  06067  • 


(203)529-7441 


BEARINGS  BY  HARTFORD 

The  Hartford  Bearing  Company  specializes  in: 

■ High  quality  anti-friction  products. 

■ Unground  single  and  double  row  ball  bearings 

■ Ball  thrust  bearings  retainers  and  thrust  races 

■ Angular  contact  cup  and  cone  retainers 

■ Value  analysis  designed, 
special  anti-friction  assemblies 

■ Corrosion-resistant  bearings 
of  stainless  steel  and  plastic 

Life  and  Load  Ratings 

Unground  bearings  are  designed  for  modest  load  and 
speed  applications.  Actual  performance  rating  de- 
pends on  (1)  the  relationship  of  operating  load  and 
speed.  (2)  environmental  conditions  present.  (3)  lubri- 
cation and  (4)  shock  loads  Generally,  the  capacity 
will  be  2 5°o  to  35°o  of  an  ABEC  1 bearing  of  like  size 
We  will  gladly  help  you  specify  a Hartford  bearing 
with  the  exact  bearing  performance  you  need  Simply 
furnish  us  with  details  about  the  loads,  speeds  and 
other  operating  parameters  of  your  application 

Standard  Tolerances 

Outside  diameter  + .001" 


Bore  +.0015" 

Width  +.0025" 


Radial  clearance  000  to  + .006" 

(Closer  tolerances  available  on  special  order.) 


WARRANTY 

We  warrant  all  products  to  be  free  from 
defects  in  material  and  workmanship  when 
used  in  normal  service  This  warranty  is  lim- 
ited to  repair  or  replacement  of  the  Hartford 
product  at  no  charge  within  three  months  of 
sale  date  when  our  inspection  has  deter- 
mined it  to  be  defective 

NO  RETURNS  ACCEPTED  UNLESS 
AUTHORIZED  IN  ADVANCE  IN  WRITING 


Inspection  Limits 

AOL  of  4 0 is  standard  practice,  tighter  levels  avail- 
able on  special  order 


I 


RADIAL 

UNGROUND 

SEPARATOR 

TYPE 


Inch  Series 

Unground  and  Ground  O.D. 


Economical  anti-friction  operation  in  the  two  most 
popular  inch  dimension  series  Designed  tor  mod- 
erate load-speed  applications  Case  hardened,  bear- 
ing quality  steel  in  close  machined  tolerances 
Separator  type  construction  O D available  knurled 
or  flanged  Available  open;  single  shield;  or  double 
shield  also  greased  for  life  Furnished  with  unground 
O D as  A8  series  and  ground  O D as  J8  series  Pre- 
cision bore  tolerances  available  special  order 


Hartford  Bearing  Company 

A Division  of  Virginia  Industries 


A Division  of  Virginia  Industries 
951  West  St  . Rocky  Hill.  Connecticut  06067  • 


529-7441 


PART  NO. 

B 

O.D. 

■■ 

nai  i c 

Unground 

O.D. 

Ground 

O.D. 

A 

Bore 

±.0015 

Ground 
-1  .0000 
- .0005 

c 

Unground 

1.001 

Width 

±.0025 

No. 

Dia. 

AB-0499 

188 

500 

900 

188 

6 

l/u ’ 

A8  0500 

PI  I . -'A  ; m 

500 

5000 

188 

6 

Vfc* 

A8  0530 

J8-0530 

.250 

.530 

.5300 

.200* 

6 

Viz' 

A8  0625 

J8-0625 

.250 

.625 

.6250 

196 

6 

Vi' 

A8-0689 

J 8 0689 

.188 

688 

6875 

.250 

8 

l/u’ 

A8-0687 

J8  0687 

.250 

688 

6875 

.250 

8 

Viz' 

A8-0688 

J 8 0688 

.312 

688 

.6875 

.250 

8 

Viz* 

A8-0750 

J8-0750 

.250 

.750 

7500 

.281 

8 

Viz' 

A8-0867 

J8-0867 

.276 

866 

.8661 

.276 

7 

Viz' 

A8  0874 

J8-0874 

.312 

.875 

8750 

.281 

7 

Viz' 

A8-0875 

J8  0875 

.375 

.875 

.8750 

.281 

7 

Viz' 

A8-0905 

J 8 0905 

.312 

906 

.9063 

.312 

7 

Viz ' 

A8-0906 

J 8 0906 

.375 

.906 

9063 

.312 

7 

Viz' 

A8-U23 

J8-1123 

.375 

1.125 

1.1250 

.375 

7 

Vis' 

A8  1124 

J8-1124 

438 

1.125 

1.1250 

.375 

7 

Ms' 

A8-1125 

J8-1125 

.500 

1.125 

1.1250 

.375 

7 

Ms' 

A8  1126 

J8-1126 

500 

1.125 

1.1250 

.312* 

7 

Ms' 

A8-1373 

J8-1373 

.438 

1.375 

1.3750 

438 

8 

Viz' 

A8  1374 

J8-1374 

.500 

1.375 

1.3750 

.438 

8 

Mz' 

A8  1375 

J8  1375 

.625 

1.375 

1.3750 

438 

8 

Mz' 

A8  1376 

J8-1376 

.625 

1.375 

1.3750 

.344* 

8 

Mz' 

AS- 1377 

J8-1377 

.625 

1.375 

1.3750 

.433 

8 

Mz' 

A81624 

J8-1624 

.625 

1.625 

1.6250 

.500 

8 

V4' 

A8-1625 

J8-1625 

.750 

1.625 

1 6250 

.500 

8 

M' 

' 

J8-1626 

.750 

1625 

1.6250 

.438* 

8 

M' 

A8-1749 

J8-1749 

.625 

1.750 

1.7500 

.500 

8 

Vi' 

A8-1750 

J8-1750 

.750 

1.750 

1.7500 

.500 

8 

Vi' 

A8  1875 

J8-1875 

.875 

1.875 

1.8750 

.500 

10 

Vi' 

A8-1998 

18-1998 

.750 

2.000 

2.0000 

.562 

8 

Ms' 

A8-1999 

J8-1999 

.875 

2 000 

2.0000 

.562 

8 

Ms' 

A8-2000 

J8-2000 

1.000 

2000 

2.0000 

.562 

8 

Ms' 

A8-2001 

J8-2001 

1.000 

2 ooo 

2.0000 

.500 

8 

Ms' 

’Not  available  with  shields  in  this  width. 

FLANGED  O D 

c < 

: r 

FLANGE 

eALLS 

A 

B 

Outer  Inner  1 

Part  No. 

Bcre 

O.D.  Race  Width  Race  Width  O.D. 

Width 

No. 

Dia. 

A8  0684** 

312 

688 

.226  .250  | .750 

042 

■ 

Mz' 

To  specify  open  or  shielded  configuration,  add  proper  suffix  "Other  flanged  outer  ring  sizes  available  on  special  order 

A8-1 124-00 -open  bearing  A8-1l24-70“Single  shield  A8-1 124-77«double  shield 
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Metric  Series 

Unground  and  Ground  O.D. 


Hartford  Bearing  Company 

A Division  of  Virginia  Industries 
951  West  St  Rocky  Hill,  Connecticut  0606/  • 


RADIAL 

UNGROUND 

SEPARATOR 

TYPE 


• (203)529-7441 


Metric  dimension  bearings  are  used  in  the  vast  ma- 
jority of  all  bearing  applications  Now  Hartford  offers 
a cost-reducing  alternative  in  all  moderate  speed 
and  load  applications 

Case  hardened,  bearing  quality  steel  in  close  ma- 
chined tolerances  Deep  groove,  separator  type 
construction  Available  open:  single  shield:  or  dou- 
ble shield,  greased  for  life  Precision  bore  toler- 
ances available  special  order. 


h-<H 


w 


B A 


PART  NO. 


Unground 

O.D. 


Ground 

O.D. 


A 

Bore 

+.0015 


I 

I 


’O.D.  tolerance  tor  A8  series  is  ±.001 
O.D  tolerance  tor  J8  series  is  + .0000,  - .0005 
To  specify  open  or  shielded,  add  suffix  to  part  number 
A8-81 00-00  - open  bearing  A8-8100-70-single  shield 


B 

O.D. 

’Tolerance 


C 

Width 

+.0025 


6 


BALLS 


8 

8 

7 

7 

7 

7 

7 

Vli' 

7 

VU* 

8 

%i* 

8 

V 

8 

VU* 

7 

Mi' 

7 

VU' 

8 

vu* 

8 

%• 

8 

vu* 

8 

s/u' 

A8-81 00-77- double  shield 
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Kaydon 
REALE-SLIM 
Bearings 

KEENE 

CORPORATION 

KAYDON  BEARING  DIVISION 

MUSKEGON.  MICHIGAN  49443 
PH  16161  755  3741 


• LARGE  DIAMETERS  - UP  TO  40” 

• AVAILABLE  FROM  STOCK 

• COMPACT  SEALED  MODELS 

Kaydon  RealiSlim  Bearings  are  the  industry 
standard  in  narrow  section  ball  bearings,  available 
from  stock  in  1"  to  40"  bores  and  3/16"  to  1"  cross 
section,  with  and  without  seals.  The  compact  design 
permits  broad  application  benefits.  Volume  production  of  these  standard  bearings  means  surprisingly  low 
first  cost.  Quality  manufacturing  and  superior  heat  treating  provide  exceptional  load  capacity.  The  Kaydon 
Reali  Slim  Bearings,  in  addition  to  the  basic  type  "C"  radial  bearing  and  type  "A"  angular  contact  bearing 
configurations,  are  also  available  in  Kaydon's  unique  type  "X",  4 point  design.  This  design  permits  a sub- 
stantial combination  of  simultaneous  radial,  thrust  and  moment  loading.  Modifications  to  standard  bearings, 
as  well  as  special  bearings,  are  available  at  additional  cost.  Please  contact  your  local  Bearing  Distributor  or 
Kaydon  Sales  Engineer  in  your  area 


Large  Bore  KT 
Tapered  Roller  Bearings 


KT  tapered  roller  bearings  are  fully  hardened  kghtweight.  thm  section  bearings  with  added  capacity 
and  stiffness  for  today  s modern  design  concepts  of  simplicity  and  compactness  They  are  idealty  suit- 
ed because  of  their  large  be  re  sizes  (7  -20  ) for  hollow  shaft  applications  where  hydraulic  lines  wir- 
ing. etc  are  accommodated  within  the  shaft  resulting  m a neater  more  efficient  design 

The  bearings  toted  are  typical  sizes  carried  in  stock,  however  are  m no  way  inclusive  of  our  tapered 
roller  bearings  program  As  a manufacturer  of  tapered  roller  bearings,  we  are  the  alternative  choice  for 
many  applications  especially  above  7 bore  sizes  offering  quicker  delivery  and  in  many  cases,  more 
competitive  pricing 


KT  SERIES 




1 

Ratine  at 

600  RPM  lor 
3000  Hra.  L-10 



SHOULDER  DIAMETERS 

BEAR 

BORE 

e 

(IN) 

Outside 

Dlam. 

0 

(IN) 

Assam 

Width 

T 

(IN) 

Factor 

K 

(IN) 

Cone 

Width 

■ 

(IN) 

Cup 

Width 

C 

(IN) 

SHAFT 

HOUSING 

Bear 

INQ 

NO. 

Radial 

(LB) 

Thrust 

(LB) 

81 

(IN) 

S2 

(IN) 

Ml 

(IN) 

H2 

(IN) 

m 

(LB) 

KT070 

7000 

8 500 

612 

1 74 

4970 

2860 

812 

625 

7 375 

7300 

8 125 

8 250 

3 11 

KT  091 

9 125 

10  250 

718 

1 79 

4920 

2750 

722 

597 

9 625 

9312 

9 850 

10  050 

2 88 

KT098 

9 875 

11  500 

1 062 

1 85 

9260 

5000 

1 062 

875 

10  375 

10  225 

11  063 

11  250 

6 05 

KT  100 

'.0  000 

11  125 

625 

1 79 

4020 

2250 

625 

500 

10  500 

10  300 

10750 

10  900 

288 

KT  110 

11  000 

12  500 

875 

1 86 

7620 

4100 

875 

688 

1 1 438 

11  250 

12000 

12  250 

506 

KT-1 12 

11  260 

12  750 

812 

1 86 

7160 

3860 

812 

625 

11  688 

11  500 

12  313 

12  500 

4 72 

KT-1  18 

11  875 

13  562 

937 

1 76 

7250 

4120 

812 

1 125 

12  438 

12210 

13  000 

13  320 

6 63 

KT-1 30 

13000 

14  562 

843 

1 44 

5580 

3880 

843 

594 

13  438 

13  320 

14  126 

14  300 

5 20 

KT  1 32 

13  250 

15000 

937 

1 69 

6160 

3650 

937 

750 

1 3 875 

13  625 

14  375 

14  500 

6 79 

KT-151 

15  125 

17  376 

1 125 

1 72 

11760 

6840 

1 125 

812 

15750 

15  625 

16  750 

16875 

13  57 

KT-1 66 

16  500 

16  750 

875 

1 78 

8220 

4620 

882 

812 

17  250 

17000 

18  125 

18  500 

1114 

KT  180 

18000 

19625 

812 

1 69 

7400 

4330 

612 

687 

18438 

18  375 

19  188 

19  300 

8 19 

KT  200 

20  000 

21  750 

812 

1 80 

4000 

2220 

812 

687 

20  625 

20  375 

21  126 

21  250 

9 78 

Tolerances  are 

BORE  |d)  -F001  -000  jp  to  KT  1 10.  ♦ 002  -000  forKT-1 10toKT-200  CUP  RADIAL  RUNOUT  001 5 TOTAL  INDICATOR  READING 

OUTSIDE  DIAMETER  |D>  Same  as  for  bore  CONE  RADIAL  RUNOUT  0020  TOTAL  INDICATOR  READING 

WIDTH (T)  010  uptoKT-1 12.  ± 015  «or  KT-1 12  to KT-200 

KEENE 

CORPORATION 

KAY  DON  BEARING  DIVISION 


2860  McCracken,  muskeqon,  Michigan  4 b 4 4 a • telephone  ( e i e ) 755-3741 
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Large  Bore  KR 
Cylindrical  Roller  Bearings 


KR  Cylindrical  Roller  Bearings  offer  the  same  basic  design  advantages  of  compactness  and  higher 
capacity  from  thin  section  bearings  as  ttie  KT  Line,  however  they  are  designed  tor  pure  radial  load 


KAYDON 


Outsld* 


KR  SERIES 


SMrtna 


KR50 

130 

5 1181 

176 

6 8898 

24 

5 364 

0 417 

27  300 

22  400 

KR60 

150 

5 9055 

195 

7 6772 

>4 

9449 

6 142 

7 206 

20700 

23200 

KR70 

180 

70666 

226 

6 8583 

21 

9449 

7 323 

8 366 

36  500 

26  000 

KR80 

200 

7 6740 

250 

9 6425 

24 

9449 

6 110 

0 370 

40  600 

27  700 

KR90 

240 

9 4468 

265 

1 1 2206 

24 

9449 

9K9S 

10  746 

48  000 

30  000 

KR100 

260 

10  2362 

305 

12  0079 

24 

9449 

10  472 

11  636 

60.400 

30  500 

KR1 10 

260 

11  0236 

326 

12  7953 

24 

9440 

1 1 260 

12  323 

66  000 

32  000 

KR120 

300 

11  6110 

345 

13  5827 

24 

9449 

12047 

13110 

59  500 

33  500 

KR  1 40 

360 

14  1732 

405 

15  9449 

24 

9449 

14  409 

15  472 

66  700 

36700 

KR16S 

420 

16  5354 

465 

183071 

24 

9449 

16  772 

17  835 

60  200 

36  600 

KR  180 

460 

16  1102 

506 

198819 

24 

9449 

16  346 

19  406 

89  400 

41  200 

KR200 

500 

19  6850 

545 

21  4567 

24 



0449 

19921 

20  964 

96.300 
■■  ■ - , 

42800 

‘Basic  dynamic  Capacity  C pw  APBMA  Stand*  dll 
Based  at.  1 0 million  revolutions  L I 0 Me 


R*Mti  reel  f 

r-  oeo 


ROLLER  THRUST  BEARINGS: 

We  produce  roNer  thrust  bearings 
from  the  standard  bore  sues 
through  1 30  inches  for 
applications  where  rigidity  and 
smooth  rotation  is  necessary  under 
a large*  vertical  load 


RADIAL  ROLLER  BEARINGS 

F or  the  mare  demanding  apploatkxi 
where  added  capacity  » requtrad. 
w»  manufacture  radial  roller 
beo.  a <ga  from  4 inches  through 
130  inches 


BI-ANGULAR 
ROLLER  BEARINGS 

Bi-angutars  have  ttie  capability  to 
withstand  radial,  thrust  and  over 
fuming  moment  loads,  either 
separately  or  in  combination  They 
are  available  in  sizes  through 
1 30  inches.  Ask  for  Bulletin  303 


KEENE 

CORPORATION 

KAYDON  BEARING  DIVISION 


2860  McCracken,  muskegon.  Michigan  49443  • telephone  ?6i«)  755-3741 


FEDERAL  BALL  BEARINGS 


Schatz  • Federal 

FAIPVIEW  AVENUE 
P.  O BOX  1191 

POUGHKEEPSIE.  NEW  YOHK  12602 

Tel.  9LU-L52-6000 


Schatz  Federal  Bearings  Co  Inc  , a supplier  of  boll  bearings 
to  every  maior  manufacturing  industry,  is  prepored  to  satisfy 
every  original  equipment  and  replacement  bearing  need  The 
competent  engineering,  reseorch  ond  manufacturing  facili 
tie*,  which  have  enabled  the  company  to  become  one  of 
America's  largest  ball  bearing  producers,  is  your  ossurance 
of  consistent,  trouble-free  anti-fric»ion  performance  in  every 
Federal  bearing 

The  information  ond  engineering  dato  in  this  catalog  have 
been  carefully  assembled  for  quick  and  easy  reference  To 
the  best  of  our  knowledge  and  belief  such  information  is 
occurate  and  correct  However,  we  connot  guarantee  ab- 
solute accuracy  or  freedom  from  error 

how  to  use  this  catalog 

These  Dimensional  Tobies  have  been  designed  to  allow  eosy 
selection  of  ball  bearings  according  to  type  and  size  ond  to 
assist  m the  identification  of  boll  bearings  for  which  a re 
plocement  is  required 

When  using  this  catalog  pleose  note  that  bearing  dimen 
sions  include  three  specifications  ond  where  possible  both 
metric  and  inch  measurements  ore  shown  . he  three  speci- 
fications are  bore,  outside  diameter,  and  overall  width  Vari- 
ances m inner  and  outer  widths  have  also  been  listed 

When  selecting  a bearing,  firsi' consult  the  selector  guide 
index  and  determine  the  type  of  boll  bearing  needed,  by 
name  ond  sectional  drawing  Then  merely  consult  the  proper 
page  and  determine  the  correct  size  by  use  of  the  three 
dimensions  listed 
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FEDERAL  BALL  BEARINGS 


Schatz  • Federal 

FAI8VIEW  AVENUE 
P.  O.  BOX  1191 

POUGHKEEPSIE.  NEW  YORK  12602 

Tel.  911l -152 -6000 


TYPES  AND 

SERIES 

MCTBIC 

smut  BOtM  RAOlAl  t ( )1 

NON  Ml  IMG  SCOT 

10  SUMS 
(fo *«•»•*•,  MOO) 
(A«  Imam 

.....  - 

i Mime 

SMNU  «*•  MATMAl  ( ) 

NON  HU  INC  NOT 

1900  S4B*(S 
t itremely  l«fM 

9100  StfcHS 
C.l*4  IRM 

1 

AUTRiC 

I SINGH  ROA  RAOUL  ( ) 

NON  f HUNG  SLOT 

1*00  L*M 

IJOCIM.w- 

l4U.H.a., 

double 

sumo 


NITRIC 

SINGH  ROA  RADtAi 
CIUING  SLOT 

(6) 

.OUN  L«fM 
1 »00N  N*«.»m 
MOON  H-er* 

flit  SIAl 

SlNGiC  ROA  RADtAi 
NON  f ItlING  SCOT 

T0001S  SI  Rif  S 
fSBOOO  MRUS 
f SB  7000  SI  Rif  S 
fSRBOOO  SIRil  S 

LABYRINTH  fflT  StAi 
SlNGiC  ROA  RAOlAl 
NON  f HUNG  SiOT 

•000  SCRIIS 
•OOO*  Si  RifS 

••ooo  semes 

R SCmeS  Smetl 

INCH 

SINGH  ROA  RAOlAl 
NON  f HUNG  SCOT 

tad 

[formerly  S •) 
IIS  (rtri  LifM 

is  semes  i<«w 
ns  semes 

NITRIC 
SiNGH  ROA 
ANGULAR  CONTACT 

(5) 

7 ZOO  LfM 
MOO  RUB. em 
7AOO  Mm*| 

DOuBli  ROA 
ANGULAR  CONTACT 
INAAROLV  CONVCRGING 
CONTACT  UNCS 

" 

SZOO  LfM 
SWORUB-wm 

DOuBli  ROA 
ANGULAR  CONTACT 
OUT* ARCH T CONVCRGING 
CONTACT  UNIs 

§ 

AS  ZOO  LifM 
AS  100  MNmehi 
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FSASS40C 


SINGH  SI  AL 


WIKI  WHil 

• i 


MiMH  SUMII 


SUHlI  SUM  l * 


DOUBLE  SEAL 

it  4 

mjhii 

* A 

SUfMl 

RR 

U 

it  »l 

suffu 

f.  if 

mffu 

RR 

u 

]«  t[  I. 

Willi  wim 

M U 


SNAP  RING 

SHIELD  AND  SEAL  GROOVE 
ANO  SHIELD 


It  >|  |<  * 

Mill  it  Hl'lll 

l»  II 


It  >1  ft  jI  | t >1 

HilIH  SUI 1 1 • I SUlllK 

I*  II  Gl 
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|t  >|  ft  4 t »{ 
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In 
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|( 
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j!‘  >d 
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»»  u 
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DOoBi ( RO* 

INTfRNAl  Sill  ALIGNING 
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AND  SIT  SC  IK  AS 


l U • MAI  Mrrt  u*r 

|(  *1  Ihewi  R *$) 


_XSl  * i moo  semes 

H.  „ 


Ml  TRIG 
DOuBli  ROA 
>NTf  RNAl 
SI  if  AOGNlNG 


I!  100  litrj  SfVMd 
W OOS  A Ufftl 
1 100SA  Mrd  «m 


ISOOIT  si  Rtf  S 
DOUBlf  ROA 
iNURNAl 
SC  if  ALIGNING 
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S'NGU  ROA 
RAOlAl 


S'NGl  f ROA  RADlAl 
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A'Tm  iOCaiNG  f Oil AR 


MCTRtC 
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PuVP  AND  fAN 


SOC  SERIES 


single  row  radial  bearings  with  extended  inner  ring 
and  separate  locking  collar 

Federal  SOC  senes  ball  bearings  are  designed  to  facilitate  mounting  on 
shoulderless  shafts. 

The  inner  ring  is  extended  on  one  side  and  has  an  unhardened  steel  collar 
mounted  on  it.  Two  set  screws  in  the  collar  engage  the  shaft  through  holes 
drilled  90  apart  in  the  inner  ring  extension  This  met  hod  ecures  the  bearing 
to  the  shaft  without  distorting  the  inner  ring,  a feature  not  found  in  other  type 
set  screw  bearings  Bores  fit  standard  inch  dimensioned  shafts,  whereas  the 
outside  diameters  are  metric 

The  SOC  series  are  basically  light  senes  single  shielded  bearings  and  have 
the  same  load  ratings  as  the  corresponding  size  1200  senes  A heavier  .enes, 
designated  as  SOC  H.  can  also  be  supplied  These  are  basically  1300F  series 
beanngs  with  extended  inner  rings  and  separate  locking  collars  These  bear 
mgs  have  the  same  load  ratings  as  the  corresponding  size  1300  -eries  bear 
ings 

Race  rings  and  balls  arc  made  from  the  recently  developed,  higher  quality, 
vacuum  degassed  SAfc  52100  steel  which  assures  longer  bearing  life  The 
cages  are  made  from  low  carbon  steel  Consult  the  Federal  Sales  Department 
for  availability,  dimensions,  and  load  rating- 
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single  row,  separable  (magneto  type)  bearings 

The  Federal  FB  magneto  series  is  a separable  type  ball  bearing  The  outer  ring 
is  easily  removable  which  allows  tor  a maximum  number  of  balls  and  facilitates 
assembly  in  many  applications  The  outer  ring  can  be  mounted  in  a housing 
and  the  inner  ring  ball  and  cage  assembly  can  be  mounted  on  a shaft  prior 
to  assembling  the  unit  using  these  bearings  This  f*\)ture  not  only  provides 
assembly  advantages,  but  'so  makes  it  easier  to  disassemble  the  units  for 
inspection  and  cleaning,  it  necessary 

Race  rings  and  balls  are  made  from  the  recently  developed,  higher  quality, 
vacuum  degassed  SAE  52100  steel  which  assures  longer  bearing  life,  while 
the  cag as  are  made  of  brass  The  unusual  design  of  the  cages  helps  retain  the 
bearing  lubricant  in  the  contact  area  between  the  balls  ami  races  Consult 
the  Federal  Sales  Department  for  availability,  dimensions,  anti  load  ratings. 


1200XY. 1500XY 


single  and  double  row  radial,  with  tapered  bore  and  adapter  sleeve 

The  Federal  1200XY  senes  is  a •-tandard  type  single  >ow  radial  ball  bearing 
with  u tapered  bore,  while  the  1500XY  scries  is  a standard  type  louble  row 
internal  self-aligning  ball  bearing  also  with  i tapered  bore  Both  senes  are 
supplied  with  pht  tapered  sleeves  and  locknuts  for  mounting  on  shouldorless 
I 'ds 

The  standard  locknut  draws  the  tapered  -leeve  into  the  bearing,  thereby  re 
duemg  its  bore  until  the  unit  is  tight  on  the  shaft  The  tor  knut  i*  fixed  in  its 
tightened  position  by  a standard  lockwasher 

Federal  adaptei  type  beanngs  are  suitable  tor  line  shaft  hangers,  pillow 
blocks,  and  assemblies  where  shoulclerless  shafts  are  required  load  ca 
pacifies  are  the  same  as  for  corresponding  standard  tvpe  beanngs  For  heavier 
duty  service,  maximum  type  beanngs  with  tapered  bon  - and  adapters  can 
be  supplied,  as  well  as  medium  1300XY  and  1600XY  senes 
Race  rings  and  balls  are  made  from  vacuum  degassed  SAE  52100  steel  The 
cages  are  made  from  low  carbon  strip  steel  Consult  the  Federal  Sales  De 
partment  for  availability,  dimensions  and  load  ratings. 
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FEDERAL  BALL  BEARINGS 


Schatz  Federal 


FAIRVIEW  AVENUE 
P.  O.  BOX  1191 

POUGHKEEPSIE.  NEW  YORK  12602 

Tel.  91U-L52-6000 


FEDERAL  BALL  BEARINGS 


W 

aoRf 

1 

T 

n 

c 

1 

c 

0 

: L 

L>  - j \ 

1 

1 

• : 

v 

00 

BOUNDARY  DIMENSIONS 


■out 

OIAMCTIR 

WIOTM 

01  ARlNG 
NUMRERS 

*•*" 

c 

0 

t 

0 7603 

:o8co 

0 701 

0 608 

0 595 

f 001 

1 1 904 

2 9630 

1 145 

0 r 70 

0 879 

■1  ■ 

0 8440 

2 7500 

0 790 

0 690 

0 659 

f 025 

1 406S 

3 1446 

1 776 

0 851 

0917 

f 026 

7 5640 

0 759 

0 563 

0 750 

r 040 

0 7S03 

1 93«5 

0 650 

0 500 

C 595 

■i:  ■ 

2 7500 

0 659 

f 045 

3 1446 

1 776 

0 851 

i 0917 

r 046 

0 9065 

7 7503 

0 790 

0 480 

F 04  7 

1 5000 

3 11% 

0 900 

■ f« 

0 700 

r 048 

1 .’*16 

2 9630 

1 145 

B fl 

| 0 8’0 

F 05? 

1 37SO 

7 8175 

1 067 

0 625 

0 850 

1 3750 

2 9630 

1 ’40 

0 770 

■ T]7h 

F 067 

C 8440 

7 2500 

0 790 

i ■ t ’ ■ 

f 065 

IJ’50 

7 9630 

0 ’58 

0 566 

0 645 

F 066 

0 7503 

7 0800 

0 708 

0 470 

0 470 

1 7504 

7 6500 

0 800 

0515 

| 0 700 

F 070 

1 3750 

7 9630 

o no 

0 770 

0 695 

F 072 

0 8440 

7 2503 

0 790 
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front  wheel  bearings 
single  row. 

angular  contact  ball  bearings 

Federal  front  wheel  ball  bearings  are  not 
only  suitable  tor  use  in  the  front  wheels  of 
automotive  vehicles  but  are  also  widely 
used  in  many  other  applications  Federal 
front  wheel  bearings  are  separable  angular 
■ ontact  bearings  which  are  capable  of  sup 
porting  thrust  loads  in  one  direction  in  ad 
dition  to  radial  loads  and  are  intended  tor 
applications  where  both  radial  and  thrust 
loads  exist  When  mounted  in  pairs  with 
endwise  adjustment  to  maintain  the  angle 
of  contact,  these  bearings  will  accommo 
date  a pure  radial  load  or  a combination 
radial  and  thrust  load  with  thrust  in  either 
direction  Means  for  endwise  adjustment 
must  be  provided  and  care  should  be  exer 
cised  i making  the  adjustment  since  ex 
cessive  looseness  or  tightness  is  undesir 
ab'e. 

Race  rings  and  balls  are  made  from  va 
cuum  degassed  SAt  52100  steel  which  as 
sures  longer  bearing  life 


UY  jti  ^ r\  japl 


type  1 


type  2 


type  3 


type  4 


type  7 


type  8 


type  5 


£5|  sax  jjgj  .M 

type  6 


type  9 type  10 


BOUNDARY  OIMl  NSIONS 


aORt 

O 0 

OUTER 

WIDTH 

INNER 

VYIOTM 

TYRE 

BEARING 

NUMBERS 

1 1811 

2 440*1 

7874 

7874 

1 

R*?06A 

1 181 1 

2 4409 

6299 

9449 

2 

A*?06li 

1 1811 

2 6772 

8:68 

9449 

2 

R*2065A 

1 3.186 

2 6772 

8268 

9449 

? 

RK2065JI 

1 3780 

: 8 346 

844Q 

8449 

1 

RW207HM 

i ;soo 

2 5625 

66*3 

7782 

4 

R*tf>6A 

1 17  It' 

2 8346 

8858 

*;  so 

8 

RW507 

1 3780 

2 8346 

8858 

9250 

6 

R*50’A 

1 J780 

2 8900 

7000 

7400 

3 

R*50*B 

1 .1780 

? 7470 

6600 

7000 

3 

RA507C 

! 4375 

2 8*106 

7000 

7400 

3 

R*S0’D 

1 3780 

? 7470 

660 

981 

? 

8*50*1 

1 4320 

? 8755 

’00 

930 

? 

R*507» 

1 531? 

3 1496 

8268 

9850 

7 

RA508 

1 5312 

3 0625 

7350 

7*50 

3 

RAS08A 

1 6250 

3 2677 

1 0136 

1 0236 

6 

HA509 

1 6250 

3 2677 

1 0136 

1 0236 

4 

RA509H 

1 6250 

J?677 

1 0136 

1 0625 

8 

RA509FR 

1 6250 

3 2677 

1 0136 

1 0236 

3 

RA609IJ 

1 3780 

3 0000 

9050 

9050 

5 

R*bO’ 

1 3780 

3 0000 

1 0000 

I 0320 

8 

RA*0  7 

1 3780 

3 0000 

1 0000 

t 0 320 

9 

RAT07A 

I 3780 

3 0000 

1 0000 

1 0320 

10 

RATQ7B 

1 3780 

2 8346 

6693 

984  3 

? 

1 5881 07 

1 5312 

3 1496 

8268 

1 0830 

2 

>588128 

1 531? 

32S?0 

849 

1 025 

2 

>588131 

rear  wheel  bearings 

single  row,  radial  ball  bearings 

Federal  rear  wheel  ball  bearings  are  pre 
lubricated  single  row  radial  bearings 
which  are  specially  designed  to  support  the 
loads  encountered  in  automotive  rear  wheel 
applications  A rugqed  seal  designed  to 
protect  against  dirt  and  other  adverse  con 
ditions  is  permanently  assembled  into  the 
bearings  on  both  sides,  providing  a main 
tenance  free  integral  unit  Various  designs 
and  seals  are  shown  below  Their  ability 
to  support  heavy  thrust  loads  in  addition  to 
radial  loads,  makes  them  ideally  suited  for 
this  and  non  automotive  applications  where 
similar  conditions  exist  In  automotive  rear 
axle  usage,  the  bearing  is  mounted  on  the 
shaft  with  a heavy  interference  fit  In  ad 
dition,  a supplemental  heavy  section  ring 
is  press  fitted  against  the  bearing  thereby 
providing  axial  retention  and  affords  a 
stronger  unit  assembly  than  other  methods 
of  retention  requiring  the  use  of  threads  or 
snap  ring  grooves  Race  rings  and  balls  are 
made  from  vacuum  degassed  SAE  52100 
steel  cages  are  made  from  low  carbon 
steel 
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MRC 

BEARINGS 


MRC  BALL  AND  ROLLER  BEARINGS 

are  used  in  a widely  diversified  selection  of 
mechanized  products  qener.il  industrial  and 
machine  tools,  automotive,  aerospace,  mattne, 
agricultural  and  off  the  road  equipment 
Supplied  to  most  of  the  country's  leadmq  in 
dustries.  they  range  from  mimalure  heannq 
sizes  for  qu. dance  systems  to  extra  larqe  bear 
mgs  in  massive  machine  tools 

This  Bearing  Selection  Guile  provides  a concise 
view  of  the  extensive  MRC  beating  line  and 
furnishes  brief  descriptive  .lata  and  dimensions 
for  standard  MRC  bearings  The  five  basic  frail 
treat  mg  types  plus  roller  bearings  are  charted  to 
show  relative  radial  and  thrust  capacities  treat 
mg  series  and  ranqe  of  bore  sizes 

Bearing  life  and  loud  lutings  must  be  considered 
in  the  final  selection  of  a bearing  for  any  uppli 
cation.  This  Guide  provales  only  basic  data  for 
initial  bearing  selection  of  type  and  size  TRW 
Bearings  Division  maintains  a Product  Engineer 
mg  Department  to  assist  customers  in  selecting 
the  final  size  and  type  of  bearing  for  specific 
applications. 

STANDARD  MATERIALS, 
INSPECTION,  TOLERANCE  GRADES 

The  standard  material  used  m MRC  race  rings 
and  balls  is  a vacuum  processed  high  chromium 
steel  identified  as  SAE  52100  or  AlSl  E 52100 
Nitrile  rubber  having  a useful  temperature  ranqe 
of  -70°F  to  a-2250 F is  the  material  in  MRC 
bearing  seals  Ball  cages  are  pressed  from  low 
carbon  steel  of  1010  analysis  but  many  Type  S. 
M and  5000  Senes  Bearings  are  now  supplied 
with  nylon  molded  cages 

During  the  process  of  manufacture  compone.rt 
parts  of  MRC  Bearings  receive  rigid  examina 
tion  and  multiple  inspections  Finished  bear  nqs 
are  given  an  additional  senes  of  inspections 
Immediately  prior  to  packaqmg,  bearings  are 
thoroughly  cleaned  by  special  processes  and  a 
special  protective  coating  compound  applied 

MRC  Bearings  steif  m this  Guide  are  available 
in  ABEC  1 tolerance  grade  Where  requirements 
lustrfy,  closer  tolerances  are  available  MRC 
Super  Precision  Ball  Bearings,  described  on 
page  6.  are  produced  with  ABEC  5.  ABEC  7 or 
ABEC  9 tolerances 


BEARING  SELECTION 

The  five  basic  types  of  ball  bearings  produced 
by  TRW  Bearings  Division  Type  S.  M,  R. 
Double  Row  and  Angular  Contact  are  chart 
ed  at  the  right  Angular  Contact  bearings  are 
divides!  mto  the  7000.  7000  P and  9000  Series 
due  to  the  difference  between  the  7000  and 
7000  P contact  angles  and  the  inner  ring  design 
of  the  9000  Series  Cylindrical  roller  beatmqs 
are  included  in  the  chart  as  they  have  the  same 
external  dimensions  as  correspondu  g sizes  of 
MRC  ball  bearings  but  offer  much  heavier 
radial  load  capacity. 

The  cross  section  of  each  bearing  type  shows 
beating  construction  and  contact  angles  the 
angle  at  which  the  (tall  contacts  the  inner  and 
Outer  rmq  ball  grooves  The  vertical  liar  graphs 
indicate  the  relative  radial  load  carrying  Capa 
cities  and  the  horizontal  bars  show  the  relative 
thrust  carrying  capacities  of  the  beating  type  m 
both  directions  Thus  the  basic  Type  S bars  in 
color  beside  the  black  bars  of  the  other  bearing 
types  provide  a basis  for  visual  comparison  of 
the  lelative  capacities  tor  each  type 


00  P 


0 O 


'900  tOOK  200  300  400 

Series  Scrim  Series  Series  Series 

Dimensional  columns  on  page  5 ere  heeded 
with  "Series  ' titles  end  bearing  types  es 
shown  below 

1900 Senes  E xtremely  Light 
100  n.  Senes  Extra  Light 
200 Series  - Light 
300  Series  Medium 
400 Series  - Heavy 

All  MRC  bearing  types  arc  made  m ‘'Series'’ 
ranging  from  “Extremely  Light"  (1900  Series' 
to  “Heavy'  1400  Series)  as  showr  m the  scaled 
drawings  above  The  bore  icmarris  the  same 
while  the  outside  diameter  width  and  ball  size 
become  progressively  larger  in  each  series  This 
makes  it  possible  to  select  the  appropriate  bear 
ing  for  a given  shaft  size  to  meet  dimensional  or 
load  carrying  requirements 

In  the  qray  column  on  |iage  3.  MRC  bearing 
senes  and  range  of  bore  sizes  are  listed  On  page 
4,  MRC  bearing  numbers  can  tie  determined  tor 
each  bore  size  and  on  page  5.  millimeter  dimen- 
sions are  provided  foi  reference 


SPECIAL  PURPOSE  BEARINGS 


The  wide  range  of  MRC  Special  Purpose  Bear 
mg  types  and  sizes  simplify  the  task  ol  selecting 
the  proper  bearing  for  specific  applications. 
Special  types  include  Airframe  types  for  an 
craft  controls  Cartridge  types  with  grease 
reservoir  Industrial  Truck  and  Agricultural 
Implement  types.  I hese  and  others  are  de 
scribed  on  pages  6 7. 


TV  PC 
M 

MAXIMUM 

CAPACITY 


TYPE 

R 

RADIAL 


feT* 


DOUBLE 

ROW 

5000 

SERIES 


ANGULAR 

CONTACT  SINGLE  ROW 
7000 


DUPLEX  PAIR 


SPLIT 

INNER 

9000 

SERIES 


CYLINDRICAL 

ROLLER 

BEARINGS  A 
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iiW/G3 

v'T /•-* 
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BEARING  SERIES  AND  BORE  SIZE 


Type  S Rom  Dt«p  Groove  Comad  Baatm^t  Oulm 

Hily  vumdifd  with  looif  intffnai  ilrjuni#  OtH*«  degrees of 
internal  (Irjlincf  may  Ih»  itaiftuty  tor  Hwcid  condition* 
Load  Capability  h.»s  equ.il  load  carrying  » .ipa*  dial  m aiihat 
don  non  RMtyimvndid  to*  modaiaialv  hajvv  radial  Mads 
thrust  ;a.aus  m either  dofition  »>»  tombmalion  loadi 


R 2 

thru  H 24 

V8" 

thru 

n nr 

IB 

llnttrumvnll 

318" 

thru 

6'  IB" 

34 

thru  JB 

4 

thru 

9mm 

1900  S 

thru  1940  S 

10 

thru 

200mm 

100  KS 

thru  136  KS 

10 

thru 

190mm 

700 & 

thru  724  S 

10 

thru 

1 20mm 

300  S 

thru  322  S 

10 

llwu 

1 10mm 

403  S 

thru  422  S 

17 

thru 

1 10mm 

Type  M Sn^lf  Hum  Manmum  Capaoly  Fitting  Notch 

Hrauugx  0»d'*a»il>  Supplied  With  vt.DKtJtcl  mtfliul  i •#.*• 
jihv  Othn  degices  of  mtunal  (Iraijiuc  may  be  nairiuty 
ft*  stiectal  condition* 

l oad  Capability  Can  cany  hravin  tadial  loadi  th.m  T ype  S 
ami  heavier  lomlninNl  * adul  and  thrust  loads  Hrcommrndrd 
to*  majonly  ot  heavily  loaded  bearing  positions  heavy 
mdudrial  nvichmuy  laim  fquipmrm  tra*  tort  and  bucks 


thru  ?76M 

thru  372  M 
thru  470  M 


IS  thru  1 30mm 
17  thru  110mm 
17  thru  100mm 


Typr  H Smglr  Rom  Manmum  Capanty  Count# 'bored 
Out**  Hrani^  Supi<iird  wdh  loot*’  internal  cltarincv  lot 
rtonnal  .ipphcaf  urn*  Oilw  degrees  ol  mifnial  dMianiv  mav 
l»#  tO*  sftt't  Hll  (O'*  lit  HUH 

load  Capability  Higher  * .mIi.ii  load •ct’*y wg  capacity  than 
T ype  S hravy  thrust  load  in  on#  dun  lion  only,  or  combined 
Madi  Mhpr  radial  Mad  pradommatn  and  thrust  n always 
against  h#.ivy  shoulder  of  out#*  ring 


Double  How  Angular  Contact.  Maumum  Capacity  *>000 
Series  Bearings  I tiling  notch#*  on  ea.  h side  lor  inprtmg  lull 
quota  ot  halts  Supplied  with  standard  clear ance  hut  tight#* 
or  looser  inf#«nal  clearance  can  In*  supplied  to  suit  M#oal 
service  conditions 

Load  Capability  Will  support  very  h#jvy  radial  lo.ids  .uul 
isju.il  heavy  thrust  loads  in  either  direction,  or  heavy  com 
hr  tied  t.itlial  and  thrust  lo.ids 


1900  R 

thru 

1940  R 

10 

thru 

200mm 

100  KR 

thru 

164  KR 

10 

thru 

320mm 

200  R 

thru 

264  R 

10 

thru 

320mm 

301  R 

thru 

356  R 

12 

thru 

280mm 

403  R 

thru 

422  R 

17 

thru 

1 10mm 

52001 Kl 

thru 

5727 

10 

thru 

I ! 0mm 

5300 

thru 

5322 

10 

thru 

1 10mm 

5403 

thru 

5419 

17 

thru 

95mm 

S»/#t  5200  5208.  5300  5306 

furnish  #U  in  com  ad  typ#  wdh 
"mvfftid  contact  angle  (with 
sutt.s  SB) 


7000  S#n#s  Angola*  Contact  Bearings  Count#r|>o*#d 
out#*  nog  non  tguMhlf  type  with  initial  contact  angle  of 
W°  1 wo  piece  st##l  cag#  *o*  no*  mat  us#  o»  on#p*#c#  non 
metallic  o»  solid  bronze  cage  to*  hiqh  speed  high  operating 
t»*»np«»*  alute  oi  s#V#*#  vitiation  .tpplic rations 
Load  Capability  - V#*y  high  thrust  load  in  on#  direction, 
t omlnnwl  radial  and  thrust  load  wh#r#  thrust  load  ptt 
dominates. 


7100  KR  thru  7164  KR 

7207  thru  7264 

7302  thru  7356 

7403  thru  7422 


10  thru  320mm 

15  thru  320mm 

16  thru  280mm 

17  thru  110mm 


7000  P Angular  Contact  Beatings.  Heavy  Duty  Type 

Sunil. ii  «n  design  to  7000  Senes  Hearings  hut  40°  contact 
.ingle  Hall  complement  and  race  groove  depth  designed  to* 
increased  thrust  capacity 

Load  Capability  Capacity  is  1 18  to  1 40  times  that  of 
?000  Series  vanes  with  individual  sizes  Restricted  to  pn 
viniy  thrust  loads  Should  not  lie  used  lor  radial  loads  only 
o*  combined  radial  and  thrust  Mads  where  iadul  load  is 
predominant 

*K)00  Senes  Angula*  Contact  Split  Inner  Ring  Designed 

with  solid  one  piece  Older  ring  and  two  piece  inner  ring 
MMsimum  hall  complement  and  on<  •*  •«•»■#  machined  * .ige 
Load  Capability  iV  'ttructio*  aikn  * heat  mg  to  carry  great 
e*  thrust  m either  direction  than  TypeS  May  tie  used  where 
the*#  is  substantial  radial  Mad  presiding  there  is  always 
suftu  lent  thrust  load  present 


Cylindrical  Roller  Bearings  Internal  Manges  on  both  sides  of 
one  nng  either  inner  or  outer  lor  accurate  roll  guiding 
l sternal  dimensions  same  .is  con  espondmg  si/es  ot  MRC  Ball 
Hearings  Rolling  elements  an*  cylindrical  and  crowned  to 
•urease  load  carrying  capacity  by  eliminating  edge  loading 
lor  hr. ivy  radial  load*  md  high  speeds  can  support  light  or 
locating  thrust  load  Produced  only  in  RBEC  5 grade 


7200  P thru  7264  P 

7300  P thru  7356  P 

7416  P thru  7422 P 


10  thru  320mm 
10  thru  280 mm 
80  thru  1 10mm 
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9100  UK  lluu  912?  UK 
9202  U thru  9222  U 
9302  U thru  9322  U 


10  ilwu  110mm 
1b  thru  110mm 
1b  thru  110mm 


MR  1900  thru  MH  19S0 
MR  100  K thru  MR  1b0  K 
MP  200  thru  MR  240 
MR  300  thru  MR  340 
MR  406  thru  MR  430 


10  thru  PbOmm 
io  thru  280mm 

10  thru  200mm 
10  thru  200mm 
30  thru  150mm 


BORE 

SIZE 

KM 

J 

BASIC 

BRG 

SIZE 

100  KS 

100  KR 

to  2 

00 

X 

X 

12 

01 

X 

X 

15 

17 

02 

X 

X 

03 

X 

X 

20 

04 

X 

X 

26 

05 

X 

X 

30 

06 

X 

X 

38 

07 

X 

X 

40 

08 

X 

X 

45 

09 

X 

X 

60 

10 

X 

X 

§6 

11 

X 

X 

60 

12 

X 

X 

66 

13 

X 

X 

70 

14 

X 

X 

76 

15 

X 

X 

BO 

85 

16 

X 

X 

17 

X 

X 

80 

18 

19 

X 

X 

96 

X 

X 

100 

20 

X 

X 

105 

21 

X 

X 

no 

120 

22 

X 

X 

24 

X 

X 

130 

26 

X 

X 

140 

28 

X 

X 

160 

30 

X 

X 

160 

32 

X 

X 

170 

34 

36 

X 

X 

160 

X 

X 

190 1 

38 

X 

X 

200 

210* 

40  r 
42 

X 

X 

MO 

730 

48 

X 

X 

240 

2% 

« 

X 

X 

52 

X 

X 

280 

56  i 

X 

X 

w 

60  ' 

X 

X 

54 

X 

X 

XXX 

XXX 

XXX 

XXX 

XXX 

XXX 

XXX 

XXX 

XXX 

XXX 

XXX 

XXX 

XXX 

XXX 

XXX 

XXX 

XXX 

XXX 

XXX 

XXX 

X 


X X SB  SB 
X X SB  SB 
X X SB  SB 


I* 

? g i s i i 


XXX 
XXX 
X X X X X 


XX  SB  SB  XXXXXX 
X X SBK  SBXXXXXXX 
X X SBK  SBXXXXXXX 

X X SBK  XXXXXXXX 
X X SBK  XXXXXXXX 
X X SBK  XXXXXXXX 

XX  K XXXXXXXX 
XX  K XXXXXXXX 
X X K X X 
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um»  for  all  senes  lifted  at  the  top  of  the  column  A special 
table  in  the  lower  right  come*  shows  dimension*  for  R 2.  FB 
and  30  Series. 

SHIELDS,  SEALS.  SNAP  RINGS 

Boanngs  m Type.  S.  M.  and  Dosible  Row  5000  Senes  are  avail 
able  in  many  st/es  with  shields  (F  or  FF|.  seals  (Z  or  ZZI,  or 
snap  rings  (G)  or  a combination  of  these  Availability  for  spe 
cific  sizes  should  be  checked  with  our  Marketing  Department 

DUPLEX  BEARINGS 

Duplex  Bearings  are  Type  R and  Angular  Contact  single  row 
bearings  specially  ground  for  use  in  matched  sets  They  are 


usually  supplied  in  pans  for  mounting  face  to  face  (DF|,  track 
to  back  IDBI  or  tandem  (DTI  Same  external  dimensions  apply 
as  for  equivalent  single  row  bearings  except  width  Duplex  set 
width  is  number  of  bear  mgs  m the  set  times  the  Width  of  a 
single  row  bear  mg 


BEARING  LIFE  AND  LOAD  RATINGS 

This  Guide  does  not  provide  Bearing  Life  and  Load 
Rating  data,  important  factors  in  the  selection  of  any 
bearing.  Catalog  382  provides  necessary  data  to  calculate 
bearing  life  and  load  ratings. 
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20 
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24 
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TAPERED  ROLLER  BEARINGS 


The  T imken  Company  with  its  three  products  — tapered  roller  bear- 
ings specialty  alloy  steel  percussion  rock  bits  — is  one  of  the  ma- 
|or  manufacturers  in  the  anti-friction  bearing  industry  With  manu- 
facturing facilities  in  7 different  countries  it's  a multinational  com- 
pany specializing  in  tapered  roller  bearings  since  its  early  beginning 
in  1899  Serving  hundreds  of  industries  including  Automotive.  Con 
struction  and  General  Industrial  over  130  tapered  roller  bearing 
types  are  produced  in  approximately  26  000  bearing  combinations 
Bearing  sizes  range  from  7 9 mm  (5  16”)  inside  diameter  to 2820  mm 
(111  ) outside  diameter 

As  illustrated  at  the  bottom  of  the  page  if  you  have  a |Ob  that  calls  for 
a bearing.  The  Timken  Company  is  almost  certain  to  make  a tapered 
roller  bearing  that  is  just  right  for  the  job 
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A world  leader  m the  de- 
sign. development,  man- 
ufacture and  application 
of  tapered  roller  bearings 
and  specialty  alloy  steel 
The  Timken  Company 
has  Sales  Engineers  and 
Application  Engineers  to 
help  you  in  selecting  and 
applying  T imken  bearings 
to  your  designs 


With  hand-held  computers,  our 
sales  engineers  can  analyze  all 
the  conditions  that  affect  bear- 
ing life  and  select  bearings  to  fit 
customer  needs  right  in  their 
office. 


Our  highly  professional  stall  of 
graduate  application  engineers 
provides  the  ultimate  technical 
service  to  customers  They 
handle  special  design  require- 
ments in  support  of  our  field 
sales  engineers. 


The  following  tapered  roller  bearing 
products  and  their  applications  may  be 
of  interest  to  your  design  activity. 


SINGLE  BEARING 
MOUNTINGS 


Timken” 

UNIT-BEARING 

Timken  UNIT-BEARING 
provide  in  addition  to 
high  radial  load  carrying 
capacity  the  ability  to 
take  thrust  loads  in  either 
direction  in  a single  bear- 
ing mounting  The  bear- 
ing is  preset  requiring  no 
manual  adjustment 

Design  them  into  axle 
stub  shafts,  semi-floatmg 
rear  axles  and  other  sin- 
gle row  mountings 


Load  Capacity 

Epy  Timken" 
Bearings 

Timken*  tapered  roll- 
|lr  er  bearings  are  engi- 

neered  to  give  vehicle 
It”  1 builders  higher  load 

capacity  and  a small- 
er  0 D tor  a given 
bore  size  than  other 
types  ot  bearings 

KL=^  1 Design  them  into 

wheels  transms- 
sions  axle  centers 
transaxles  and  other 
vehicle  bearing  posi- 
w tions  to  reduce 

weight  and  lower 
manufacturing  cost 


DRIVING  WHEEL  MOUNTING 


TRANSAXLE 

APPLICATIONS 


NON-DRIVING 
WHEEL  MOUNTING 
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UNIPAC  Bearings 

Timken*  UNIPAC  bearings  can  save  you  time  and 
dollars  on  your  assembly  line  because  they  re  pre- 
assembled preset  pregreased  and  presealed  ready 
♦or  fast  and  easy  installation  Design  them  into  driv- 
ing and  non-driving  wheels  tan  drives  and  any 
place  a two-row  self-contained  bearing  is  desired 


IA 
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High  Thrust  Load  Capacity 


TIMKEN  . 
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Timken  Thrust  Bearings 

Timken  Thrust  Bearings  are  specifically  designed 
for  oscillating  or  slow  rotation  applications  In  either 
a sealed  or  non-sealed  version  they  provide  heavy 
thrust  load  capacity  in  a small  envelope 

Design  them  into  steering  pivots  suspension  sup- 
ports or  wherever  thrust  load  needs  to  be  handled 


For  more  information  on  Timken  Bearings 

CALL  TOLL  FREE:  800-221-3333 

or  write: 

THE  TIMKEN  COMPANY 
P O BOX  1126E  WALL  STREET  STATION 
NEW  YORK  N Y 10268 
•In  N Y State,  collect  212  775-139S 


TORRINGTON 


Part  of  worldwide  Ingersoll-Rand 

BEARING  DIVISIONS 

South  Bend.Ind/Torrington.Ct 


59  Field  Street 
Tornngton.  Conn  0»i790 
(203)482-9511 


TORRINGTON  BEARINGS  SELECTION  GUIDE  ISmtSl***"'  aSS-mF" 


TYPE 

ADVANTAGES 

VARIATIONS 

SIZE  RANGE 

§ 

needle  roller 

Lowest  cost  highest  capacity 
anti-friction  bearing  per  pound 
of  capacity  Use  with  hardened 
raceways  where  production 
rate  warrants  assembly  equip- 
ment 

Spherical,  flat  ball,  crankpm 
or  other  end  shapes  Material 
50100  stainless,  even  M-50 

.025'  diam  up 
1mm  diam  up 

o 

radial  needle 
roller  and 
cage  assembly 

Highest  capacity  with  lowest 
possible  cross  section  in  a unit 
assembly  Use  with  hardened 
raceways 

Steel  or  plastic  retainers  unit 
or  split  assembly. 

H"  to  5" 
bore  inch  series 
5mm  to  100mm 
bore  metiic  series 

n 

drawn  cup 
full  complement 
needle  roller 
bearing 

Hardened  drawn  steel  outer 
race  with  full  roller  comple- 
ment. Easily  installed  by  press 
fit  High  radial  capacity  in 
small  cross  section.  Use  on 
hardened  shaft  or  inner  race- 
way. 

Mechanically  or  greased  re- 
tained— open  or  closed  end. 

tt~to  7V4~ 
bore  inch  series 
8mm  to  55mm 
bore  metric  series 

n 

drawn  cup 
caged  needle 
roller  bearing 

Dimensionally  interchangeable 
with  needle  bearing  One  piece 
retainer  for  maximum  roller 
guidance  Excellent  service  at 
high  speeds  and  moderate 
loads  Easy  installation — long 
pregreased  life 

Open  or  closed  end-steel  or 
plastic  retainer — with  or  with- 
out seals 

•K."  to  2*4" 
bore  inch  series 
4mm  to  55mm 
bore  metric  series 

in= 

heavy  duty 
needle  roller 
bearing 

Machined  and  ground  outer 
race  provides  high  capacity 
and  shock  resistance  Long 

H "to  9V4" 
bore  inch  series 

pregreased  life  on  hardened 
shaft  or  inner  race  Can  be 
used  with  split  housing 

14mm  to  160mm 
bore  metric  series 

o 

thrust  needle 
roller  and 
cage  assembly 

Non-separable  assembly  de- 
signed for  high  thrust  loads  in 
restricted  space  Runs  direct- 
ly on  adiacent  hardened  and 
ground  surfaces 

Steel  or  plastic  retainer — 
standard  thrust  races  in  vari- 
ous thicknesses  available  as 
required 

.252"  to  4.13" 
bore  inch  series 
15mm  to  100mm 
bore  metric  series 

/T  ‘A 

roller  thrust 
bearing 

High  capacity  assembly  for 
heavy  thrust  loads  at  a wide 
range  of  speeds.  Hardened 
steel  non-roller  riding  retainer 
piloted  by  shaft  housing  Ex- 
tremely low  cost. 

Available  without  thrust  races 
to  run  directly  on  adjacent 
hardened  and  ground  surfaces 

2"  to  3 Vi" 
(51mm  to  89mm) 
bore  inch  series 

Two  hardened  and  ground 
steel  races  with  a cage  retain- 

Available  with  lower  race 

2"  to  30" 

cylindrical  roller  ing  cylindrical  roller.  Simplicity 
thrust  bearing  Of  design  and  application  offer 

economy  for  high  capacity  in- 
stallation. 

spherically  ground  to  seat 
against  an  aligning  washer  for 
initial  misalignment 

(51mm  to  762mm) 
bore  inch  series 

tapered  roller 
thrust  bearing 

Hardened  and  ground  steel 
races  with  conical  raceways 
and  tapered  rollers  assure  true 
rolling  motion  For  high  thrust 
loads  and  heavy  shock  condi- 
tions. 

For  maximum  thrust  capacity 
at  very  low  speeds  a full  com- 
plement of  rollers  can  be  pro- 
vided. 

3"  to  16 

(76mm  to  406mm) 
bore  inch  senes 

ball  thrust 
bearing 

For  lighter  loads  and  higher 
speeds  Hardened  and  ground 
steel  races  with  grooved  race- 
ways for  axial  rigidity  in  one 
direction — easily  mounted 

Ball  cage  material  to  suit  appli- 
cation Angular  contact  bear- 
ing will  handle  combined  radial 
and  thrust  loads  at  relatively 
high  speeds. 

5" to  16" 

(127mm  to  406mm  | 
bore  inch  series 

TORRINGTON  MAKES  EVERY  BASIC  TYPE  OF  ANTI-FRICTION  BEARING 
TO  THE  SAME  EXACTING  STANDARDS  THROUGHOUT  THE  WORLD. 

TORRINGTON  BEARINGS  SELECTION  GUIDE 


The  Tcyrtnglon  Company 
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Tornngkjr  CT  06790 
12031 462  961 1 


TYPE 


ADVANTAGES 


VARIATIONS 


G 


High  thrust  capacity  with  low 
friction,  continuous  roller 
spherical  roller  alignment  Pure  thrust  or  com- 

thrust  bearing  £'red  ,a(,!al  an?  1 

* For  speeds  higher  than  othe' 

roller  thrust  bearings 


m 

w 


spherical  roller 
bearing 


spherical  roller 
bearing  pillow 
block 


track  roller 


airframe  needle 
roller  bearing 


spherical 
plain  bearing 


tapered  roller 
bearing 


ball  radial 
bearing 


cylindrical 
roller  bearing 
(series  5200) 


drawn  cup 
roller  clutch 


Self-aitgmng  bearing  with  high 
radial  and  tnrust  capacity.  The 
integral  center  guide  flange 
prevents  roller  skew  for  even 
load  distribution  and  free  roll- 
ing action 


Split  housing  eases  installation 
and  inspection  Triple  laby- 
rinth seals  retain  lubricant  and 
exclude  dirt.  Stabilizing  ring 
permits  assembly  to  be  used  as 
fixed  or  float  block. 


Heavy  outer  race  withstands 
hig'i  rolling  and  shock  loads 
For  hign  capacity  performance 
on  cams  or  tracks 


Unit  assemblies  with  lubrica- 
tion holes  and  grooves  for 
high  static  or  oscillating  mo- 
tion loads  Conform  to  current 
Military  Standards  for  Airframe 
bearings  For  slow  speeds 
only 


Unit  assembly — a steel  ball 
housed  in  a mating,  spherical- 
ly ground  single-fractured  out- 
er ring  for  heavy  radial  thrust 
or  combined  loads  Oil  holes 
and  grooves  provided 


Tapered  design  offers  be3t 
support  for  combined  heavy 
radial  and  thrust  loads  at  mod- 
erate speeds  Two  Row  Senes 
offers  increased  radial  capa- 
city and  takes  thrust  loads 
either  direction. 


Most  widely  used  tadial  bear- 
ing capable  of  handling  mod- 
erate thrust  loads  from  either 
direction  at  relatively  high 
speeds 


Designed  to  support  heavy 
radial  loads  Consists  of  a dou- 
ble flanged  outer  ring,  straight 
inner  ring  and  a stamped  steel 
land-riding  retainer  with  cylin- 
drical rollers 


Low  cost,  high  torque  over- 
running clutch  with  same  radi- 
al section  as  needle  bearings 
Use  on  hardened  shaft.  Easily 
installed  by  press  fit. 


Oil  grooves  and  holes — 
straight  or  tapered  bore — in- 
ternal fits  to  accommodate 
operating  condituns — land 
riding  or  pin  type — ClVM  to 
M-SO  steels 


Cast  iron  or  alloy  steel  blocks 
with  2 or  4 bolts — straight  bt  re 
or  adapter  mounting — open  ir 
closed  end  housings. 


Both  stud  and  yoke  types 
Available  with  or  without  laby 
noth  seals 


Extended  inner  race  series, 
thrust  series,  double  fractured 
outer  ring  series 


SIZE  RANGE 


120mm  to  530mm 
(4  724“  to  20  866  ) 
bore  metric  series 


35mm  to  1250mm 
(1  378"  to  49  213  ") 
bore  metric  senes 


2'Vt«"to  14“ 

(74  6mm  to  356mm) 
shaft  diamjter 


roller  O.D. 
Vt"\o  7“ 
inch  series 
13mm  to  110mm 
0 0.  metric  series 


Ms"  to  4" 

(4  8mm  to  101mm) 
bore  inch  series 


Vi  "to  6 

bore  inch  series 
1 2mrn  to  300mm 
bore  metric  series 


Standard  and  steep  roller  an- 
gle Single  and  multiple  row.  10"  to  60" 

2-row  bearings  available  with  (254mm  to  1525mm) 
double  cone — single  cups  or  bore  inch  series 
double  cup — single  cones. 


Maximum  capacity  bearings 
for  radial  load  and  single  di- 
rection thrust.  Angular  contact 
type  for  thrust  load  equal  to  or 
greater  than  radial  load. 


With  or  without  inner  ring  Ma- 
chined land-riding  cast  retain- 
ers. bronze  or  ductile  iron 


Clutch  only  unit  or  clutch 
bearing  assembly.  Integrally 
molded  plastic  springs  or  sepa- 
rate stainless  steel  springs  in 
the  clutch  retainer 


4"  to  40" 

(100mm  to  1000mm) 
bore  inch  series 


100mm  to  240mm 
(3.937"  to  9 449") 
bore  metric  senes 


Va"  to  1" 
bore  inch  series 
8mm  to  35mm 
bore  metric  series 


Some  application  requirements  cannot  be  fulfilled  by  a standard  bearing.  Torrington  can 
supply  bearings  of  special  design,  in  any  practicable  size,  configuration,  material  and  finish; 
however,  quantities  should  be  sufficient  to  achieve  economical  production. 
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Could  you  benefit  in  six  ways 
from  giving  us  your  next 
“design  and  make”  project? 


TORRINCTON  SPECIAL  PRODUCTS 


Ask  Ford  Motor  Company  when 

Ford  invited  Tomngton  Special  Products  to  develop  a 
new  automotive  steering  1 ’-Joint  assembly,  they 
needed  a unit  that  would  meet  strict  performance  and 
safety  standards,  yet  save  weight  The  result 
was  a package  of  benefits:  20%  lower  unit  cost,  im- 
proved performance,  weight  reduction,  high-volume 
output  from  two  TSP  facilities,  a specialized  stocking 
and  delivery  program,  and  easier  installation 
The  Story  Tomngton  Spet  ial  Products  and  two 
other  companies  developed  competitive  proposals  for 
a new  Ford  steering  intermediate  shaft  assembly.  This 
critical  component  connects  the  steering  column  and 
steering  gear  of  an  automobile.  A universal  joint  on 
one  end  accommodates  the  primarv  working  angle  be- 
iween  column  and  gear:  3 rubber  coupling  at  the  other 
end  isolates  noise  and  vibration. 


Our  Contribution  TSP  sales  and  engineering  per- 
sonnel worked  closely  with  Ford  to  dehup  the  product 
requirements.  After  Ford  evaluation  of  our  preliminary 
idpas  and  final  design.  TSP  was  awarded  the  contract. 
Main  components  of  the  TSP  assembly  are  fabricated 
of  high-strength,  low  alloy  steel  stampings  and  cold- 
rolled  bar.  replacing  heavier,  more  costly  forgings  New 
press-fit  and  staked  connections  were  created  during 
the  prove-out  program  and  new  assembly  techniques 
w ith  built-in  monitors  developed  to  assure  reliability. 
Your  needs  are  next  You  mav  need  something  simi- 
lar for  another  automotive  appiic  on,  or  something 
completely  different.  If  it’s  a high-. olumeOEM  com- 
ponent or  assembly  ...  if  you  need  "black  box'  origi- 
nal designs  or  redesign  capability  ...  if  high  quality 
manufacturing  is  involved,  our  total  skills  are  waiting. 


For  immediate  help,  call  (203)  4R2-9311. 
Ask  for  one  of  our  Product  Managers.  Or 
write  for  our  new  "Total  Skills"  brochure 
The  Torrington  Company.  Special 
Products  Division.  Torrington  (T  06790. 
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Ask  what  American  can  do  for  you 


Because,  at  „ 

American,  you'll  / “ . 

find  we  take  pride  - / * ^ 

in  meeting  your  . . ^ 

total  wire  and  cable  / 

heeds  We  offer  you  the  finest  . ^ 

quality  power,  control  and  „ 
instrumentation  cable,  airport 
lighting  cable,  signal  cable,  port- 
able  cord,  power  supply  cords. 
flexible  cords,  appliance/range 
wire,  fixture  &nd  machine  tool  wire  for  every* 
application  And.  all  qur  products  are  testfed 
to  conform  to  the  most  stringent  specifi- 
cations Need  custom  cable  for  special  . 
applications9  No  problem  Our  custom 
design  specialists  a re  ready  and  waiting  to 
work  with  your  specs  and  your  engineers  to 
turn  special  design  requirements  into  per- 
formance realities 

Why  is  ou?. repdtation  for  insuring  total 
capability  from  a single  source  so  impor-  — 
tan t, to  us9  Simple.  It's  just  the  H 

American  way  Call  or  write  American  H 
Insulated  Wire  Corp  , Central  Avenue  H 
and  Freeman  Street.  Pawtucket.  R k IV 
02862  Tel:  14011 726-0700.  ' Q 

TWX:  710-384-0150. 


LEVITON  COMPANY 


DLS,  Inc. 

PO  Box  235 
222  East  2nd  Street 
Bremen,  Indiana  46506 
219/546-4717 


COMPANY  NAME:  DLS,  Inc. 

A wholly  owned  subsidiary  of 
Gateway  Industries,  Inc. 

NAME  Or  ITEMS:  Electrical  Wire  Harnesses  and  Lead 

Assemblies  for  use  with  6 to  220  volt 
AC;  DC.  Electrical  Systems.  Battery 
Cables . 


FUNCTION  OF  ITEM: 

To  transmit  electrical  current  from 
power  supply  to  various  other  electrical 
components:  (ie,  lights,  horn,  etc.) 

PRODUCTION  STATUS: 

Production 

AVAILABILITY: 

4-6  weeks  after  receipt  of  written 
purchase  order. 

MODEL  NUMBER/ 

PART  NUMBER: 

Various. 

DRAWINGS  and/or 

PHOTOGRAPHS: 

None . 

DIMENSIONS: 

As  required. 

WEIGHT: 

Various. 

RATINGS: 

Manufactured  to  customers'  prints  and/or 
specifications,  in  accordance  with  SAE 
recommended  materials.  In  compliance 
with  UL,  CSA,  and  RVI  specifications. 

OPERATING  INSTRUCTIONS:  Wire  harness  and  lead  assemblies  with 

quick  connect  terminals,  connector 
blocks  or  molded  connections,  for  trans- 
mission of  electrical  current. 


DLS,  Inc. 

PO  Box  235 
222  East  2nd  Street 
Bremen,  Indiana  46506 
219/546-4717 


ELECTRICAL  CONDUCTORS.  Inc. 

2600  COMMONWEALTH  AVENUE 
NORTH  CHICAGO.  ILLINOIS  60064 


Phone 

Illinois 


800  3239355 
312  689  9090 


ELECTRICAL 

CONDUCTORS 

PORTABLE  CORD 

Heavy-duty  Polar  Sola*  service 
corrl  available  in  black  or  yellow 
Par  k 250  UL  Lister! 


600  VOLT— SEO 


Catalog  No 
Vel*c « Black 

GA  Cond 

Wl 

Catalog  No 
Yellow  Black 

CA  Cond 

Wt 

22225 

22>06 

18  2 

64 

22210 

8 2 

232 

22325 

223CS 

18  3 

73 

Conlact 

22310 

8 3 

293 

22425 

22405 

18  4 

84 

22410 

8 4 

395 

22226 

22206 

16  2 

67 

Factory 

22510 

8 5 

455 

22326 

22306 

16  J 

87 

22211 

6 2 

300 

22426 

224C6 

16  4 

109 

For 

22311 

6 3 

412 

22227 

22207 

14  2 

118 

22411 

6 4 

504 

22327 

22307 

14  3 

140 

Availability 

22511 

6 5 

627 

22 427 

22407 

14  4 

157 

22212 

4 2 

574 

22228 

22208 

12  2 

151 

Ol 

22312 

4 3 

756 

22328 

22308 

12  3 

182 

22412 

4 4 

931 

22428 

22408 

12  4 

204 

Yellow 

22512 

4 5 

868 

22229 

22209 

10  2 

182 

22213 

2 2 

819 

22329 

22309 

10  3 

232 

Cord 

22313 

2 3 

1043 

22429 

22409 

10  4 

272 

22413 

2 4 

1323 

NOTE  Oidei  color  preletence  by  appropr  alp  pail  number 


300  VOLT— SJEO 

Catalog  No 


Yellow 

Black 

GA  Cond 

Wt 

23225 

23205 

18  2 

7 

23325 

23305 

18  3 

8 

23226 

23206 

16  2 

8 

23326 

23.306 

16  3 

11 

23227 

23207 

14  2 

1 1 

23327 

23307 

14  3 

14 

23228 

23208 

12  2 

14 

23328 

23308 

12  3 

19 

23329 

23309 

10  3 

25 

MULTIPLE  CONDUCTOR 
CONTROL  CABLE 

T’PRENE  insulation  gives  il  tlemble 
all  weather  strpnqih  plus  liqhtwe>qhi 

18  Gauge— 16  Strands— SEO 

16  Gauge— 

26  Strands — SEO 

Catalog 

No 

No  of 
Cond 

Nom  1 
OD 

(inches) 

Cutranf 

Carrying 

Capacity 

(amp»| 

Weight 
r ■ M 

Catalog 

No 

No  of 
Cond 

Nom  1 

oo 

(inches) 

Current' 

Carrying 

Capacity 

(ampa) 

Weight 
lbs  M 

poriability  UL  listed 

30505 

5 

495 

56 

95 

30506 

5 

530 

8 

116 

30605 

6 

630 

56 

112 

30606 

6 

570 

8 

133 

30705 

7 

566 

4 9 

126 

30706 

7 

605 

7 

151 

" 

30805 

8 

575 

4 9 

140 

30806 

8 

615 

7 

168 

31005 

10 

630 

49 

166 

30906 

9 

740 

7 

206 

31205 

12 

660 

4 9 

186 

31006 

10 

740 

7 

217 

*96 

’60 

7 

wt-r 

J 1 WJ 

31605 

16 

740 

4 9 

238 

31406 

14 

785 

7 

263 

31805 

18 

770 

4 9 

26  ^ 

31606 

16 

820 

7 

298 

32005 

20 

820 

4 9 

294 

31806 

18 

840 

333 

32205 

22 

870 

49 

322 

32006 

20 

920 

7 

364 

32405 

24 

890 

4 9 

350 

32206 

22 

930 

7 

399 

32705 

27 

930 

4 2 

389 

32406 

24 

1 010 

7 

469 

33005 

30 

950 

4 2 

427 

32706 

27 

i 030 

6 

480 

33605 

36 

1 050 

4 2 

490 

33006 

30 

1 050 

6 

532 

33905 

39 

1 080 

4 2 

539 

33606 

36 

1 130 

6 

588 

34405 

44 

1 180 

35 

557 

33906 

39 

1 175 

6 

672 

35205 

52 

1 266 

35 

662 

34406 

44 

1 310 

5 

728 

36005 

60 

1 140 

3 5 

•742 

35206 

52 

1 365 

5 

833 

14  Gauge— 41  Strands— SEO 


Cataloq 

No 

No  of 
Cond 

Nom  1 
O D 

(inches) 

Current* 

Carrying 

Capacity 

(amps) 

Weight 
lbs  M 

30507 

5 

695 

• 

196 

30607 

6 

750 

12 

224 

30707 

7 

760 

10  5 

256 

30807 

8 

820 

10  5 

287 

30907 

9 

925 

10  5 

319 

31007 

10 

925 

10  5 

333 

31207 

12 

930 

10  5 

382 

31407 

14 

1 010 

10  5 

455 

31607 

16 

1 065 

10  5 

508 

31807 

18 

1 110 

10  5 

560 

32007 

20 

1 210 

10  5 

602 

32407 

24 

1 325 

10  5 

704 

12  Gauge— 65  Strands— SEO 

Catalog 

No 

No  of 
Cond 

Nom  1 
O D 

(inches) 

Current* 

Carrying 

Capacity 

(amps) 

Weight 
lbs  M 

30508 

5 

750 

16 

249 

30608 

6 

810 

16 

280 

30708 

7 

870 

14 

322 

30808 

8 

920 

14 

364 

30908 

9 

1 000 

14 

421 

31008 

10 

1 000 

14 

448 

31208 

12 

1 050 

14 

501 

3 '408 

14 

1 100 

14 

595 

31608 

16 

1 160 

14 

655 

31808 

18 

1 270 

14 

721 

32008 

20 

1 320 

14 

770 

10  Gauge— 105  Strands  — SEO 

Curr«n»* 


Catalog 

No 

No  of 
Cond 

Nom  1 
O O 

(inches) 

Carrying 

Capacity 

lamp*) 

We.gh* 

lbs  M 

30509 

5 

830 

24 

322 

30609 

6 

900 

24 

364 

30709 

7 

995 

21 

441 

30809 

8 

1 060 

21 

490 

31009 

10 

1 160 

21 

539 

31209 

12 

1 190 

21 

595 

31609 

16 

1 330 

17  5 

833 

*V-n  • i V a vr  »r  r r i nip'll  r ,1? tying  < nrt  ' -a  A Qrou'trliriq  conductor  Of  nne  which  t Arne*  only 
Ihr  uni  .ii.inr  nd  r iiircTil  fi<*m  oih#.»  r • ndi  Mr*  i*  not  t nuntnrl  .n  -tr  intminma  r I'ipnl  carrying  fApurily 


CA-4 


1 k E C TRIC  al 

cotmouctcmI 


CORD  SETS 

Single  outlet  Polar  Solar  * cord  spts 
.iv.ni.ihle  in  ? conductor  3 conductor 
medium-duty  heavy-duty  black  or 
yellow  UL  listed 


LOCKING  TYPE 
EXTENSIONS 

Black  or  ypllow  Polar  Solar  • cord 
sets  with  locking  type  extensions 
20  AMP  -125  volt  UL  listed 


REPLACEMENT  CORDS 

Available  in  black  UL  listed 


300  VOLT-  SJEO 


Catalog  No 
Velio*  Blaifc 

Gauoe 

Voltage 

length 

Pkq 

Wt 

01017 

01027 

!H  2 

300  V 

24 

24 

Otute 

01028 

18  2 

300  V 

50 

1? 

.’4 

01019 

01029 

18  2 

XK)  V 

too 

6 

24 

01117 

01127 

16  2 

300  V 

25 

24 

27 

011'8 

01128 

16  2 

300  V 

50 

t? 

01119 

01129 

16  2 

X)0  V 

100 

6 

?7 

01217 

01227 

16  3 

300  V 

25 

18 

17 

01218 

01228 

16  3 

XKl  V 

50 

12 

77 

0 1«’9 

01229 

163 

xki  v 

too 

6 

32 

01317 

01127 

14  2 

XH1  V 

10 

15 

01318 

01328 

14  2 

X30  V 

50 

8 

24 

0H19 

01329 

14  2 

XK>  V 

100 

6 

16 

014 1 r 

01427 

14  3 

XIO  V 

25 

12 

21 

01418 

01428 

14  3 

300  V 

50 

6 

77 

01419 

01420 

14  3 

XK)  V 

too 

6 

4? 

01517 

01527 

12  2 

XK)  V 

25 

to 

20 

01518 

01S28 

12  2 

.300  V 

50 

8 

28 

0I51O 

01529 

12  2 

XK)  V 

100 

4 

28 

nmir 

01627 

12  3 

.300  V 

12 

32 

0H>18 

mr«?H 

12  3 

300  V 

50 

6 

30 

01819 

01629 

12  3 

XK)  V 

100 

4 

40 

oinr 

01727 

tO  3 

300  V 

25 

6 

2? 

oi7m 

01728 

10  3 

.300  V 

50 

4 

30 

01710 

01729 

10  3 

XX)  V 

100 

3 

4i 

600  VOLT— SEO 

01467 

01477 

14  3 

600  V 

»« 

16 

0 1 4f*H 

01478 

14  3 

600  V 

50 

4 

22 

01460 

01479 

14  3 

600  V 

ioo 

3 

30 

0 166  r 

01677 

12  3 

600  V 

25 

6 

19 

01668 

01678 

12  3 

600  V 

50 

4 

24 

01669 

01679 

i;  • 

600  V 

100 

3 

300  VOLT— SJEO  600  V SEO 


Catalog  No 
Yellow  Black 

Gauge 

Voltage 

length 

Pkg 

wt 

09128 

09228 

12  3 

300  V 

50 

6 

09 ’29 

12  3 

300  V 

100 

4 

40 

09628 

09728 

12  3 

600  V 

50 

4 

30 

09629 

09729 

12  3 

600  V 

100 

3 

45 

09108 

09208 

10  3 

300  V 

50 

4 

30 

09109 

09209 

10  3 

300  V 

100 

3 

45 

09608 

09708 

10  3 

600  V 

50 

3 

09609 

09709 

10  3 

600  V 

too 

J 

45 

300  VOLT  — SJEO 


Catalog  No 

Gauge 

Voltage 

length 

Pag 

Wt 

09851 

18  2 

300  V 

6 

13 

09852 

18  2 

300  V 

9 

50 

20 

09853 

16  2 

300  V 

6 

50 

18 

09854 

16  2 

300  V 

9 

50 

25 

09855 

16  3 

300  V 

6 

50 

23 

09866 

16  3 

300  V 

9 

50 

09857 

14  3 

300  V 

6 

25 

09858 

14  3 

300  V 

9 

TEL:  312-689-9090 

ELECTRICAL  CONDUCTORS.  Inc. 

2500  COMMONWEALTH  AVENUE 
NORTH  CHICAGO.  ILLINOIS  60064 


Polar  Solar  Cord  an  ECl  innovation  and  a ne*  ut  class-lie  ation  The  ne*  SEO  and  SJEO 
designations  for  600  and  300  volt  Polar  Solar  cables  repia*  t*  SO  and  for  good  tfavmi' 


CA  5 


MULTIPLE  CONDUCTOR  CABLES 

UNSHIELDED 


CONSTRUCTION  Cooper  Conductors  Color  Coded  Polypropylene 
Insulated',  Conductors  Cabeied  Gray  Vinyl  Jacket 

SPECIFICATIONS  23'C  to  4 60'C  Jacket  Passes  FR  t Vertical 
Flame  Test  UiL  List’d  (Wires.  Misc  I 


Old  New  No  ol  Awg  and 

Number  Number  Conductors  Stranding 


Insulation 

Thickness 

(Inches) 


Jacket 

Thickness 

(Inches) 


Nominal 
O 0 

(Inches) 


Suggested 

Working 

Voltage 


1100 

91100 

2 

22  (Solid) 

1101 

91101 

2 

22  (7/28) 

1102 

91102 

2 

20  (7/28) 

1103 

91103 

2 

19  (Solid)  Bare 

1104 

91104 

2 

18  in 

HOS 

91105 

2 

16  (19/29) 

1140 

91140 

2 

14  (19'27) 

1142 

91142 

2 

12  (19/25) 

1107 

91107 

3 

22  (7/30) 

1108 

91108 

3 

20  (7/28) 

1110 

91110 

3 

19  (Solid)  Bare 

1109 

91109 

3 

18  (16/30) 

1139 

91139 

3 

16  (19  29) 

1 141 

91141 

3 

14  (19/27) 

1143 

91143 

3 

12  (19/25) 

1112 

91112 

4 

22  <7 '30) 

1134 

91134 

4 

20  (7/28) 

1113 

91113 

4 

19  (Solid)  Bare 

1114 

91114 

4 

18  (1(  ■ 

1115 

91115 

4 

16  (19/29) 

1126 

91126 

5 

22  (7/30) 

1127 

91127 

5 

22  (Solid)  Bare 

1144 

91 144 

5 

18  (16/30) 

1116 

91116 

6 

22  (7/30) 

1130 

91130 

6 

22  (Solid)  Bare 

1117 

91117 

6 

18  (16/30) 

1118 

91118 

8 

22  (7/30) 

1131 

91131 

8 

22  (Solid)  Bare 

1119 

91119 

8 

18  (16/30) 

1120 

91120 

10 

22  (7/30) 

1132 

91132 

10 

22  (Solid)  Bare 

1121 

91121 

10 

18  (16/30) 

1122 

91122 

12 

2.  (7/30) 

1133 

91133 

12 

. (Solid)  Bare 

1123 

91123 

12 

18  (16  30) 

1124 

91124 

15 

22  (7/30) 

1125 

91125 

15 

18  (16/30) 

‘E«cept  tor  catalog  numbers  9t  105.  91 140.  9t  142.  9t  139 


010 

020 

130 

200 

010 

020 

140 

200 

010 

020 

150 

200 

015 

025 

165 

300 

015 

025 

225 

300 

015 

025 

240 

300 

032 

035 

335 

600 

032 

040 

385 

600 

010 

020 

150 

200 

010 

020 

165 

200 

015 

025 

180 

300 

015 

025 

240 

300 

015 

025 

255 

300 

032 

035 

350 

600 

037 

040 

420 

600 

010 

020 

170 

200 

010 

025 

180 

200 

015 

025 

200 

300 

015 

025 

250 

300 

015 

030 

275 

MO 

010 

020 

175 

200 

010 

020 

170 

200 

015 

030 

275 

300 

010 

025 

195 

200 

010 

020 

190 

200 

015 

025 

290 

300 

010 

025 

210 

200 

010 

025 

205 

200 

015 

025 

305 

300 

010 

025 

260 

200 

010 

025 

255 

200 

015 

025 

365 

300 

010 

025 

270 

200 

010 

025 

265 

200 

015 

03C 

390 

300 

010 

030 

300 

200 

015 

030 

445 

300 

. 91141  91143  and  91115  which  are  PVC  insulated 


COLOR  CODE  — Multiple  Conductor  Cable  Conducio.  c«io.  Coneucio.  coio. 


ELECTRICAL  CONDUCTORS.  Inc. 
2500  COMMONWEALTH  AVENUE 
NORTH  CHICAGO.  ILLINOIS  60064 

TEL:  312-689  9090 


1»t 

Buck 

9th 

Pu»pU 

Rpd 

10th 

Guv 

3#d 

G’*#n 

ttth 

Pink 

4th 

Wh.t* 

t?th 

T«o 

8lh 

I31h 

Mini  G'een 

6th 

B‘ue 

14th 

Bed  teller* 

7th 

CVangc 

t$th 

Bed  B'acti 

8th 

V#HO* 

BEST  BY  COMPARISON! 

See  for  yourself  Mow  POLAR  SOLAR  CORD  made  with  ELECTRICAL  CONDUCTORS' 
T ’PRENE.  slacks  up  against  other  jacketing  materials' 


Comparison  of  Flexible  Cord  Jacket  Materials 


ECI  • 

T 'PRENE 

SBR 

Rubber 

Polychloroprene 

Rubber 

(NEOPRENE) 

NBR  PVC 
Rubber 

PVC 

UNAGEO  PHVSICALS 

Tensile  Strength  (psi) 

1.000 

1 420 

1 630 

1 010 

1 410 

tOO®*  Modulus  (psil 

340 

690 

770 

640 

o 

CD 

Elongation  (°b( 

580 

300 

300 

280 

330 

LOW  TEMPERATURE  PROPERTIES 

Rutile  Point  ( F | 

--100“ 

-52“ 

-38“ 

• 14* 

-32" 

Cold  Bend  (a>  -35"  C 

Pass 

Pass 

Pass 

Fail 

Pass 

•50 'C 

Pass 

Pass 

Fait 

Fail 

Fail 

-65 ’C 

Pass 

Fail 

Fail 

Fail 

Fail 

AGING  PROPERTIES 

Air  Oven  7 days  (a'  12t"C 

°»>  Retention  of  Tensile 

123 

104 

188 

172 

124 

•o  Retention  of  Elongation 

89 

17 

17 

29 

0 

Air  Oven  7 days  m’  136  'C 

®»  Retention  of  Tensile 

150 

n 

0 

87 

0 

“o  Retention  c»t  Elongation 

116 

0 

A 

0 

0 

An  Bomb  4?  his  r<r  1?7  'C 

®o  Retention  of  Tensile 

117 

56 

93 

1 

97 

°o  Retention  ot  F lonqation 

116 

18 

43 

<9 

83 

Oxygen  Bomb  7 days  (<i'  80  C 

°o  Retention  of  Tensile 

109 

118 

137 

109 

°o  Retention  ot  Elongation 

100 

87 

114 

94 

OZONE  RESISTANCE 

Hours  to  cracking  (lOOpphm  lOO’F) 

-1000 

24 

288 

>1000 

HEAT  DEFORMATION  (T,/T,) 

2000gms  @ 121°C 

76 

93 

95 

91 

70 

MECHANICAL  PROPERTIES 

(Crushing  Strength 

•hs  force  to  failure 

3 400 

2 000 

3 300 

3.000 

Abrasion  resistance  (L)niroyal) 

-Cycles  to  wear  thru  jacket 

36 

18 

14 

20 

4301 

strri  M**heei 

... 

ELECTRICAL 

CDNDUCTDPS 


T*PRENE  — protection  for  every  condition  POLAR  SOLAR  CORD  delivers  flexible 
strength  when  you  need  it.  And  so  does  ECI. 

At  Electrical  Conductors  our  job  is  providing  you  with  the  right  quality  wire  products  that 
ivorkfoivou  So  if  you  have  special  needs  |ust  ask  us  For  POl  AR  SOLAR  CORD  or  other 
fine  wire  products  we  re  ready  to  help  you  get  the  |Ob  done 

Need  extra  service  tasP  Just  call  our  toll  tree  number  800  323-9355  In  Illinois,  call  312-689-9090 
2500  COMMONWEALTH  AVENUE  NORTH  CHICAGO.  ILLINOIS  60064 


CA 


POWER  CABLES 


TIkm  quality  power  cables  provide  an 
excellent  combination  of  electrical  and 
environmental  protection  Capacities 
range  from  100  Amps  to  Amps 
Neoprene  coated  lor  protection  against 
common  damaging  elements  Select  ea 
ble  capacity  at  least  double  the  lull  load 
ampere  rating  of  the  EV  motor  to  pro 
vide  a reserve  tor  acceleration  and  hill 
climbing  Order  the  number  of  linear 
feet  needed  in  each  cable  si/e 


| II  ELECTRIC  VEHICLE  COMPONENTS 

FLIGHT  SYSTEMS 

HEADQUARTERS 

P.0.  BOX  25,  MECHANICSBURG.  PA  17055 
PHONE  (717)  697-0333 


Great  Valley  Industries,  Inc. 

BOX  324  • MALVERN.  PENNSYLVANIA  19355  • 215-647.7400 


electrical  wire 

j 

PLASTIC  PRIMARY  WIRE 

GVI'i  most  economical  wire  for  general 
circuit  wiring.  This  wire  conforms  to 
SAE  J558A  and  SAE  J1128  Wire  is 
constructed  of  twisted  bare  copper  and 
insulated  with  PVC  rated  at  60°C. 

Colors  Available  white,  red.  black,  light 
and  dark  green,  orange,  light  and  dark 
bli  e,  brown,  yellow,  purple,  pink,  gray 
and  tan  Also  available  striped 


HYPALON  PRIMARY  WIRE 

GVi's  most  versatile  insulation,  has  high 
heat  resistance  and  high  dielectric  strength 
It  is  resistant  to  abrasion,  abuse,  aging, 
oils,  chemicals,  ozone  and  corona  It  con 
forms  to  SAE  J156 

Colors  Available  white,  red,  black,  green, 
blue,  yellow,  brown  and  orange  (8  and  6 
gauge  available  in  white  and  red  only). 


GVI's  appliance  wire  is  UL  and  CSA  ap- 
proved. This  wire  is  rated  at  105°C  and 
600  volts  and  is  moisture  resistant 


Colors  Available:  red.  black,  white,  green, 
blue,  orange,  yellow,  brown,  purple,  gray 
and  pink  Also  available  striped 


GVi's  toughest  PVC  wire  conforms  to 
SAE  J558A  and  SAE  J1128. 

Colors  Available  gray  only. 


HEAVY  DUTY  PRIMARY  WIRE 


PART  NO 
100  FOOT 
SPOOLS 

PART  NO 
1000  FOOT 
SPOOLS 

GAUGE 

STRANDING 

NOW 

OD 

WPG -C  16 

WPG -M  16 

16 

19  k 0112  (29) 

.136" 

WPGG  14 

WPG-M-14 

14 

19  x 0142  (27) 

.156" 

WPGG -12 

WPG -M  12 

12 

19  x .0179  (26) 

.188 

WPG-C-10 

WPG  4/1  10 

10 

19  x 0223  (23) 

206 

MARINE  PRIMARY  WIRE/APPLIANCE  WIRE 


PART  NO 
100  FOOT 
SPOOLS 

PART  NO 
1000  FOOT 
SPOOLS 

GAUGE 

STRANOING 

NOM 

O.O. 

INSULATION 

THICKNESS 

APLG  18 

APL-M  18 

18 

16  x 010  (30) 

.112" 

2/64" 

APL-C-16 

APL-M  16 

16 

26  x 010  130) 

.124" 

2/64" 

APLG-14 

APL  M 14 

14 

19  x 0147  <26  27) 

138" 

2/64" 

APL-C  12 

APLM  12 

12 

19  x 0185  (24  251 

.158' 

2/64" 

APLG-10 

APL-M  10 

10 

19  x 0234  (22  23) 

182" 

2/64" 

APL-C -8 

APL-M -8 

8 

19  x 0295  (20-21) 

266" 

3/64" 

APL-C -6 

API  Vb 

6 

133  x 0142  (26  271 

340" 

4/64" 

PART  NO 
100  FOOT 
SPOOLS 

PART  NO 
1000  FOOT 
SPOOLS 

GAUGE 

STRANDING 

NOM 

O.D. 

WPH-C  18 

WPHM  18 

18 

16  x 30 

110" 

WPH-C  16 

WPH-M  16 

16 

19  x29 

120" 

WPH-C  14 

WPH  V 14 

14 

19  x 27 

140 

WPH-C  12 

WPHM12 

12 

19  x 25 

165" 

WPH-C  10 

WPH  M 10 

10 

19x23 

.196" 

WPH-C  6 

WPH  M« 

8 

65  x 26 

244" 

WPH-C -6 

WPH-M6 

6 

105  x 26 

306" 

PART  NO 
100  FOOT 
SPOOLS 

PART  NO 
1000  FOOT 
SPOOLS 

GAUGE 

STRANOING 

NOM 

O.D 

WPG  22 

WPM  22 

22 

10  x 010  (301 

078" 

WPG  20 

WPM  20 

20 

7 x 0126  (28) 

066" 

WPG  18 

WP-M  18 

18 

16  x 010  (30) 

094” 

WPG-16 

WPM  16 

16 

19  x 0112  (29) 

.103" 

WPG-14 

WPM  14 

14 

19  x 0142  (27) 

.120" 

WPG-12 

WP  M 12 

12 

19  x 0179  (26) 

.145" 

WPG-10 

WPM10 

10 

19  x 0223  (23) 

.175" 

WPG8 

WPM -8 

8 

19  x 0280  (21) 

216" 

WPG-6 

WP  M-6 

6 

49  x 0223  (23) 

.316" 

Great  Valley  Industries,  Inc. 

BOX  324  • MALVERN.  PENNSYLVANIA  19355  • 2IS64T.7400 


electrical  wire 
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THHN 


PART  NO 
100  FOOT 
SPOOLS 

PART  NO 
800  FOOT 
SPOOLS 

1 GAUGE 

STRANDING 

NOM 

OD 

THHN-C-14 

THHN-D-14 

14 

18  a 0142  (271 

.117" 

THMN-C  12 

THHN  D 12 

12 

19  a 0179  1251 

136 

THMN-C  10 

THHN-O10 

10 

19  a 0226  (231 

.170" 

THHN  C -8 

THHN  OS 

8 

7 . 0486  116  171 

.222" 

THHN  C-6 

THHN  D-6 

6 

7 a 0612  <14-161 

259 

For  uu  in  wiring  commercial  passenger 
carrying  boats  and  as  600  volt  building 
wire.  Equivalent  to  90°C  MTW  and  105°C 
appliance  wire 

Colors  stocked  black,  red  and  white 


Standard  primary  wire  covered  with  a 
cotton  braid  and  lacquered  for  abrasion 
resistance 


Colors  Available  red,  black,  white,  green, 
blue,  yellow,  brown  and  oak. 


BRAID  AND  LACQUER  PRIMARY  WIRE 


PART  NO 
100  FOOT 
SPOOLS 

PART  NO 
1000  FOOT 
SPOOLS 

GAUGE 

STRANDING 

— 

NOM 

O.D. 

WPBL-C-18 

WPBL44-18 

18 

16  a 010  130) 

.124" 

WPBL-C-16 

WPBL-M  16 

16 

19  a 0113  (291 

.134" 

WPBL-C-14 

WPBL  M 14 

14 

19  a 0142  1771 

147" 

WPBL-C-12 

WPBL  M 12 

12 

19  a 0179  (251 

184 

WPBL-C-10 

WPBL  M 10 

10 

19  a 0226  123) 

208 

WPBL-C-8 

WPBL-MB 

8 

19  a .0285  (21) 

.250 

FLEET  DUTY  PRIMARY  WIRE 


PART  NO 
100  FOOT 
SPOOLS 

PART  NO 
1000  FOOT 
SPOOLS 

— 

GAUGE 

STRANDING 

NOM 

O.D. 

WPF-C  16 

WPF-M-16 

16 

19  a 0113  (29) 

.160- 

WPF-C-14 

WPF-M-14 

14 

19  a 0142  (27) 

185" 

WPF-C-14/2 

WPF-M-14/2 

14/2 

19  a 0142  (27) 

.210"  a .300” 

WPF-C-12/2 

WPF-M-12/2 

12/2 

19  a 0179  (25) 

.230"  a 400" 

Standard  primary  wire  covered  with  a 
seine  braid  and  lacquered.  Offers  better 
abrasion  resistance  than  braid  and  lacquer 

Only  available  with  black  jacket. 
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elect:  rical  wire 


AUTOMOTIVE  DUPLEX 


PART  NO 
100  FOOT 
SPOOLS 

PART  NO 
1000  FOOT 
SPOOLS 

GAUGE 

STRANDING 

NOM 

OD 

WPG-C  18/2 

WPG  M 18/2 

18/2 

16  x .010  (30) 

160"  x 230" 

WPG  -C  16/2 

WPG  M 18/2 

16/2 

19  x 0112  (291 

162"  x 286" 

WPG-C  14/2 

WPG-M  14/2 

14/2 

19  k 0142  (271 

180"  « 300" 

WPG-C -12/2 

WPG  V 12/2 

12/2 

19  x 0179  (25) 

.210"  x 360 

WPG-C  10/2 

WPG-M  10/2 

10/2 

19  x 0223  (23) 

236"  x 420" 

WPG-C -8/2 

WPGM6/2 

8/2 

19  x 0281  (211 

290"  x 620- 

WPG-C  6/2 

WPG-M  6/2 

6/2 

49  « 0223  (23) 

386"  x 680 

WPG-C  14/1 

WPGM  14/1 

14/1  a 

19  « 0142  (27) 

236"  x 420" 

a io/i 

a 10/1 

10/1 

19  « 0223  (23) 

Standard  plastic  primary  wire  covarad 
with  a gray  PVC  jacket  rated  at  80aC. 
This  wira  is  dasignad  to  aliminata  the 
need  for  loom 

Color:  Jackat  gray 

Innars  black  and  white 

(Soma  sizas  available  in  red  and 

black) 

14/1  and  10/1  is  blue  on  the  14  gauge 
conductor  and  black  on  the  10  gauge 
conductor 


*\ 
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AUTOMOTIVE  TRIPLEX  AND  QUADRUPLEX 


PART  NO 

GAUGE 

STRANDING 

NOM.  O.D. 

WPG-18/3 

18/3 

16  x .010  (30) 

.160"  x .320" 

WPG  16/3 

16/3 

19  x .0112  (29) 

.162"  x 366 

WPG  14/3 

14/3 

19  x 0142  1271 

180" x 420" 

WPG  12/3 

12/3 

19  x 0179  (261 

210"  x .600" 

WPG  10/3 

10/3 

19  x 0223  (23) 

235"  x 595" 

WPG-18/4 

18/4 

16  x 010  (30) 

.152"  x .445" 

WPG  16/4 

16/4 

19  x .0112  (29) 

166"  x .474" 

Standard  plastic  primary  wira  with  a flat 
gray  jacket. 

Colors:  3 wire  cables  • black,  green  and 
white  conductors 
4 wire  cables  black,  white,  rad 
and  green  conductors 


MARINE  DUPLEX  AND  TRIPLEX 


^ART  NO. 

PART  NO 

100  FOOT 

1000  FOOT 

NOM 

SPOOLS 

SPOOLS 

GAUGE 

STRANDING 

O.D. 

WMG-C-14/2 

WMGM-14/2 

14/2 

41  x .010  (30) 

196  " x 

336" 

WMG-C-12/2 

WMGM-12/2 

12 n 

65  x .010  (30) 

.225"  x 

385 

WMG-C-10/2 

WMGM-10/2 

10/2 

106  x .010  (30) 

268"  x 

.446" 

WMG-C-14/3 

WMGM-14/3 

14/3 

41  x 010  (30) 

195"  x 

470" 

WMGC-12/3 

WMG-M  12/3 

12/3 

65  x .010  130) 

232"  x 

547" 

WMG-C-10/3 

WMG-M-10/3 

10/3 

105  x 010  (30) 

.258"  x 

622 

U.L.  boat  wire,  600  volt,  105*C  jacket 
and  insulation. 

Colors:  2 wire  • black  and  white  con- 
ductors 

(Some  available  with  red  and 
black  conductors) 

3 wire  - black,  white  and  green 
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PORTABLE  CORD 
300  VOLT  SERVICE 


PART  NO 
TVPESJ 

PART  NO. 
TYPE  8JO 

GAUGE 

STRANDING 

NOM  0.0 

SJ  14/3 

8JO-18/2 

18  2 

16  a 010  1301 

306 

SJ  18/3 

SJO  18/3 

16/3 

16  a 010  (30) 

3X 

SJ  18/4 

SJO  18/4 

18/4 

16  i 010  (XI 

360- 

SJ  16/2 

SJO  16/2 

16/2 

26  x 010  IX) 

330' 

SJ  16/3 

SJO  16/3 

16/3 

26  x 010  (XI 

360' 

SJ  16/4 

SJO  16/4 

16/4 

26  « 010  (301 

390" 

SJ  14/2 

SJO  14/2 

14/2 

41  i 010  (X) 

.370" 

SJ  14/3 

SJO  14/3 

14/3 

41  x 010  IX) 

390 

SJ-14/4 

SJO-14/4 

14/4 

41  a 010  (X) 

440" 

Stranded  copper  conductors,  separator, 
color-coded  rubber  (SJ)  or  neoprene 
(SJO>  insulation  and  black  rubber  (SJ)  or 
neoprene  ISJO)  jacket.  Rated  at  60°C 
for  small  motors,  tools  and  appliances. 


PORTABLE  CORD 
600  VOLT  SERVICE 


PART  NO 
TYPE  S 

PART  NO 
TYPE  SO 

GAUGE 

STRANDING 

NOM  O O 

8-18/2 

SO  18/2 

18  2 

18  ■ 010  (X) 

386" 

8-16/3 

SO  18/3 

18/3 

16  ■ .010  (X) 

400" 

8-18 

SO  18/4 

16/4 

16  x .010  (XI 

430" 

S 16.. 

SO-16/2 

16/2 

26  x 010  (X) 

410" 

S 16/3 

SO  16/3 

16/3 

26  x 010  1301 

4X" 

S 16  4 

SO  16/4 

16/4 

26  x 010  IX) 

460" 

8-14/2 

SO-14/2 

14/2 

41  x 010  (X) 

.660" 

8-14/3 

80-14/3 

14/3 

41  a .010  (X) 

.876" 

8-14/4 

SO  14/4 

14/4 

41  a 010  IX) 

.620" 

S 12/2 

SO  12/2 

12/2 

65  > 010  IX) 

625 

8-12/3 

SO  12/3 

12/3 

65  x 010  (X) 

655" 

S 12/4 

SO  12/4 

12/4 

65  x 010  (X) 

.710" 

8-10/2 

SO  10/2 

io n 

103  x .010  (X) 

686" 

S-10/3 

90-10/3 

10/3 

103  a 010  (X) 

720" 

8-10/4 

SO-1Q/4 

10/4 

103  x 010  (X) 

.775" 

S8/3 

SO -8  3 

8/3 

65  x 0159  (26) 

.757" 

8-8/4 

SO -8  4 

8/4 

65  x 0159  126) 

827" 

S4/3 

SO -6/3 

6/3 

106  x .0169  (X) 

892 

8-8/4 

804/4 

8/4 

108  a .0168  (XI 

.987" 

Stranded  copper  conductors,  separator, 
colorxoded  rubber  (S)  or  neoprene  (SO) 
insulation,  cabled  with  filler,  separator 
and  jacketed  with  rubber  (S)  or  neo- 
prene (SO).  Rated  at  60°C  for  heavy 
duty  service  such  as  battery  chargers, 
heavy  tools  and  equipment. 


PORTABLE  CORD 
SHORE  LINE  CORD 


PART  NO 

GAUGE 

STRANDING 

NOM  0.0. 

8T-14/3Y 

14/3 

41  a 010  (301 

6X" 

ST  12/3Y 

12/3 

65  a 010  IX) 

655 

8T1Q/3Y 

10/3 

106  a 010  (X) 

720" 

This  600  volt  wire  is  made  from  stranded 
copper  conductors,  twisted,  reinforced 
with  fillers,  paper  separato'  under  jacket 
and  insulated  with  a yellow  PVC  jacket  to 
conform  to  UL  and  CSA  requirements. 


CA-12 


BATTERY  CABLES 


SUPERIOR  FEATURES 


High  quality  Battery  Cable*  with  extra  fea- 
ture* for  durability  and  performance.  Cover 
all  application*  with  the»e  consolidated 
number*. 

Battery  terminal  is  die  cast  lead  alloy  Pre  dipped  soldered 
cable  and  lead  mire  applied  under  great  pressure  tor  perfect 
bondability  Spring  steel  insert  gives  eitra  reinforced  con 
tact  The  solid  braes  lug  end  is  dip  soldered  for  high  tensile 
strength,  then  covered  with  mo'deo  insulator  Concentrically 
stranded  cable  has  abrasion  resistant.  Kid  proof  insulation 


POST  TYPE  HEAVY  DUTY  BATTERY  CABLES 


NOTE  Lead  wire  may  be  cut  off  if  not  required 


J 


’ ' 

m 

V 6 OR 

12  VOLT 

HEAVY  DUTY 

(W/  Lead  Wire) 

INSULATED 

109 

9 Inches 

130 

30  Inches 

148 

48  Inches 

112 

12  Inches 

134 

34  Inches 

153 

53  Inches 

116 

16  Inches 

138 

38  Inches 

158 

58  Inches 

120 

124 

20  Inches 
24  Inches 

142 

42  Inches 

165 

65  Inches  (w/o  Lead  Wire) 

Insulated  battery  cables  recommended  as 
replacement  for  braided  ground  straps 


134  D/P  34 Inches 


12  VOLT  HEAVY  DUTY  INSULATED 

(w  Double  Pigtail / 

138  D/P  38lnches  148  D/P  48lnche$ 


1 58  D/P  58  Inches 


SIDE/TERMINAL  HEAVY  DUTY  BATTERY  CABLES 


12  VOLT  INSULATED 

(w/Lead  Wire) 


115S/T 

15  Inches 

135S/T 

35  Inches 

155S/T 

55  Inches 

120S/T 

20  Inches 

140S/T 

40  Inches 

160S/T 

60  Inches 

125S/T 

25  Inches 

145S/T 

45  Inches 

165S/T 

65  Inches 

130S/T 

30  Inches 

150S/T 

50  Inches 

178S/T 

78  inches 

m TEL:  3l5-566-58Uii 

Guaranteed  Parts  Company- Seneca  Falls.  New  York  13148 


BATTERY  & STARTER  CABLES 

f 

BATTERY  CABLES  (EXTRA  HEAVY  DUTY) 


STARTER  CABLE 


Manufactured  to  S A t specifications  using  concentrically  stranded 
copper  conductor  Has  tough  Neoprene  insulation  to  protect 
against  oil.  acid  and  heat 


PART  NO. 


Gauge 

Strand  & Ga 
Nominal  0 0 
Coil  Length 


<c 


SWITCH  TO  STARTER  CABLES 


6 OR  12  VOLT  INSULATED 


18  Inches 
24  5 Inches 


236  36  Inches 

252  52  Inches 


Insulated  cables  with  adequate  length  can 
also  be  used  for  Engine  to  Ground  connections 


TLL:  315' -566 -SOU, 

Guaranteed  Parts  Company-Seneca  Falls.  New  York  13148 


MULTI-CONDUCTOR  WIRE 


’ MULTI-CONDUCTOR 


Guaranteed  Multi  Conductor  Primary  Wire  has  one  white  and  one  black  wire  -each 
separately  -nsulated  with  PVC  Heavy  outer  jacket  of  gray  vinyl  gives  full,  lasting 
protection 


TWO  CONDUCTOR 


1 PART  NO 

1602 

162 

Strand  & Ga 

■T*l*L:i« 

Nominal  0 D. 

Spool 

1 100'-  J 

TRAILER  LEADS 


All  Guaranteed  trailer  lead  is  jacketed  with  tough,  black  or  red  neoprene  for  long 
service.  The  copper  conductors  are  individually  rubber  insulated  and  color  coded. 
The  7 conductor  is  manufactured  to  A.T.A.  and  S.A  E.  specifications. 


PART  HO. 


Conductors 


Gauge 


Strand  & Ga 


Nominal 


Coil  Len 


14 


41  x 30 


1647  1657 


7 7 


110.612  16,110.512 


105  x 30  168  x 30,  105  x 30,  65  x 30 


690  .690 


^JUMPER  CABLES 


6 OR  12  VOLT  INSULATED 


308  8 inches 


315  15  inches 


tel  : 3ls'-56a-58LU 

Guaranteed  Harts  Company- Seneca  Falls.  New  York  13148 
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PRIMARY  (SPOOLED)  WIRE 


SINGLE  CONDUCTOR-P  V C 


High  quality  Primary  (low 
tension)  Wire  tor  many  uses 
in  automotive  vehicles, 
marine,  industrial  ana  tarm 
equipment  fields  Capper 
conductor  Insulation  is  PVC 
Polyvinylchloride)  — a plas 
tic  that  is  flexible,  smooth 
yet  very  tough  Select 
from  a broad  range  of  wire 
gauges  and  insulation  colors 


Strand  & Gauge 


Nominal  0 


10 


too 


19x23 


Brown  (1) 


Red  (2) 


Yellow  (4) 


Blue  (6) 


Gray  (8) 


White  (9) 


16 


100 


19x29 


104 


16x30 


092 


1314  1 

13161 

1314  2 

1316  2 

13144 

13164 

13145 

13165 

13146 

13166 

SINGLE  CONDUCTOR -HI  TEMP 


High  Temperature  Characteristics 
Withstand  350#F 

There  is  none  better  in  Primary  Wire  The 
thermo  setting  polyethylene  insulation  is 
"chemically  cross  linked ' to  withstand  higher 
temperatures  than  any  other  Primary  Wire 
insulation  For  all  applications  where  extreme 
heat  resistance  — and  durable  performance 
is  important 


Gauge 

14 

Spool 

100 

Strand  & Gauge 

19x27 

Nominal  0 D 

140 

COLOR: 

PART  NO 

Red  (2) 

14142 

Yellow  (4) 

14144 

16 

100 

19x29 

.120 

PART  NO 

1416? 
1416  4 


SINGLE  CONDUCTOR-MINI  SPOOLS 


Available  only 
in  package  of  4 


“uaranteed  s ' Mini 
Spr's"  of  single  conduc 
»nr  i rimary  W.re  come  in 
just  the  right  length,  for 
just  the  right  |0b.  for  real 
sales  appeal  Copper  wire 
conductor,  of  course, 
with  tough,  flexible  PVC 
insulation  These  popular 
Mini  Spools  also  come  in 
attractive  counter  or 
shelf  Merchandisers  (See 
Page  43 ) 


Strand 


Nominal 


Red  (2) 


Yellow  (4) 


Green  (5) 


Blue  '61 


.175 


PART  NO 


15102 


19x25 


.142 


PART  NO 


15122 


14 

16 

25 

35 

19x27 

19x29 

.117 

104 

PART  NO 

PART  NO 

15142 

15162 

15144 

15164 

15145 

15165 

rj£  TttLx  31ij-?6fl-5nUi 

Guaranteed  Parts  Company-Seneca  Falls.  Nnw  York  13148 


Gulf  ♦ Western 
Manufacturing  Company 


Electric  Vehicle  Components 


Bohn  Heat  Transfer  Division 

1625  East  Voorhees  Street 
Danville.  lilnois  61832 
Telephone  217  446-3710 

Heat  Exchangers  I Alf  air.  liquid  to  air  and  iiauid  to  Iquid  designs  Custom  manufacture 


Michigan  Plating  & Stamping  Division 

i860  Alpine  Avenue,  N W 
Grand  Rapids  Michigan  49504 
Telephone  616  363-4847 


fuel  Tanks 


Supplier  to  automotive  industry  of  ternepiate  stamped  and  welded  tanks 


Automotive  Marketing  and  Engineering  Center 

Detroit  Sales  and  Engineering  Office 
241 14  Research  Drive 
Farmington  Hills  Michigan  48024 
Telephone  313  478-8140 


Relays 

Miniaturized  12VDC  to  control  circuits  to  20  amperes 

Solenoids 

Build  to  customer  requirements 

Switches 

Build  to  customer  requirements 

Transducers 

Current  Position.  Pressure  Speed  Temperature  Torqje  Voltage  - Build  to  customer  requirements 

Voltage  Regulators 

12VDC  Solid  State 

Collyer  Insulated  Wire  Division 

100  Migginson  Ave 
Lincoln  Rl  02865 
Telephone  401723-7800 


Apparatus  Cattles 

Single  conductor.  Type  A.I.A. 

'PCEA  S-28-357.  NEMA  WC-1  Underwriters  Lab  Sizes  »4  AWG  and  "arger  Asb  covered  300V 
and  600V 

Appliance  Wires 

Single  conductor 

Collyer  P-400  THHN/THWN  PVC/NYLON  in  those  sizes  which  are  1 9W  uncompressed 
U L Listed  Rate  AWM  105'C  Dry  and  80°C  in  oil 

Control  Cables 

Single  and  multi  conductor 

THERMOPLASTIC 

Collyer  C-141  — PZR  — PE  NYLON  condrs  PVC  Jacket  600V  1000V  75*C 
Collyer  C-140  — PVC  insulated  and  jacketed  600V 
Collyer  C-143  — PE  PVC  conductors.  PVC  jacket  600V.  1000V 
Collyer  C-153  — PE  NYLON.  PZR  90*C.  PVC  jacket  600V.  1000V 
Collyer  C-154  — Thhn  THWN  conductors  Type  T C U L Listed 

CA  17 


G,  Gulf  • Western 

. Menulactunr  q Company 

Collyer  Insulated  Wire  Division 

100  Higgmscn  A *e 
Lincoln  Rl  02865 
Telephone  401/723-7800 


Conroi  Cables 

thermoset 

Collyer  C-150,  C-151  — XLP  msul  — PvC  or  Neoprene  iacket  600V 
Collyer  C-148  — XLP  XHHW  FR-i  conductors  Type  T c U L Listed 

Collyer  C-191  — EPR  hypalON  conductors  — Neoprene  or  PVC  jacket  U L Listed  Type  T C 
Collyer  C-190  — EPR  insui  — Hypaion  jacketed  extra  — flame  resistant  *or  nuclear  stalion  use 
C-140  C-143  C-153  C-150  C-151  C-148  C-190  meet  tPCEA  — NEMA  requirements 
C-154.  C-148  C-190  meet  U L Type  T C requirements 

Machine  Tool 
Wire 

Single  conductor 

Collyer  P-400  U L Type  THHN  THWN  when  supplied  with  19  wire  or  more  stranding  non 
compressed  has  U l '.istmg  as  MTW  90°C  dry  and  60°C  in  oil  Must  be  specially  ordered 

Motor  Lead 
Cables 

Single  conductor  — Fleiible 

IPCEA  S-19-81  NEMA  WC-3  — RUB  insui  neoprene  iacket  600V  75° C 

IPCEA  S-68-516  NEMA  WC-8  - EPR  insui . neoprene  or  hypaion  jkt  600V  1 000  V 2000V  90rC 

AAR581  3 — Rub  msul  Neop  |kt  diesel  locomotive  cable  — 600V 

AAR589  — Hypaion  msul  600V  — Also  1000V  non  AAR  spec 

Traction  Cable 

Single  conductor 

Collyer  Track  Star  EPR  insulated  Neoprene  iacketed.  1000  volt 

Also  XLP  insulated  4 EpR  insulated  manufactured  to  any  Transit  company  s specifications 
600V  . 1000  V 2000V 

Tray  Cable 

Multi-conductor  power  and  control  — U L.  Listed  Type  TC  per  NEC  article  340 

c-148  - XLP  XHHW  FR-1  conductors.  PVC  jacket  600V 

C-154  - THWN  THHN  conductors  PVC  iacket  600V 

C-191  — EPR  Hypaion  FR-1  conductors  — Neop  or  PVC  iacket  600V 

Eagle  Signal  Corporation 

8004  Cameron  Road 
Austin.  Texas  78753 
Telephone  512  837-8300 

In  conjunction  with  the  G-W  zinc  chloride  battery  program,  Eagle  Signal  is  currently  developing 
a battery  charger  Basic  specifications  are  given  below  Custom  chargers  or  adaptations  of  the 
basic  charger  will  be  considered 
Basic  Specifications 

Battery  Charger 

AC  Input  Voltage 
DC  Rating 
Control  Range 

Cooling 

Tranrformer 

Circuit  Configuration 

Off  Board  Design 

230  VAC  single  phase  60Hz 
140VDC  85  amperes  continuous 
From  I0*k  voltage  and  current  to 
100*»  voltage  and  current 
Convection 
Class  H insulation. 

Class  B temperature  rise 

Single  phase  full  wave  thyristor  bridge 

on  secondary  side  of  rectifier  transformer 

Controllers  Motor 
Variable  Speed 

DC  traction  motor  controller  now  under  development  Custom  manufacture 

DC -DC  Converters 
(on  board) 

Under  development  Custom  manufacture 

Eagle  Signal  Industrial  Controls  Division 

736  Federal  St 
Davenport  lA  52803 
Telephone  319/326-8111 


For  very  competitive  specifications  and  prices  contact  EAGLE  SIGNAL 
925  Lake  Street  Baraboo,  Wisconsin  53913.  Telephone  (608)  356-8321 


DESCRIPTION 

CONFIGURATION 

POLES 

AMPERES 

Control  Relays 

GENERAL  PURPOSE 
6/12/24/1 20/240  VAC 

Open  Type  soioer  lug 

2.  2 3 

5.  10 

6/12/24/48/110  VDC 

Open  Type  quick  disconnect 

1.  2.  3 

5.  10 

Open  Type,  printed  circuit 

1.  2.  3 

5.  10 

Enclosed  Piug-m  Octal  Base 

1.  2 3 

5 10 

Enclosed  Plug-m.  Octal  base  w/light 

1.  2.  3 

5.  10 

CA  18 


Battery  Cables  and  ground  straps. ..to  fit  your  needs 

Battery  cables  in  lug  type,  die  cast,  bolt-on.  and 
crimp  solder  dip  available  in  8 ga  to  0000  ga  in 
any  length  Ground  straps  in  lug,  bolt-on  and 
crimp/solder  dip. 

Conveluted  tubing  is  available  for  added  . 

protection  and  longer  life  for  heavy  duty  ^ 

m"  INTERNATIONAL  TRUCKS  n 
OEM  Sales  _ \ 


401  W.  Michigan  Ave 
Chicago.  ILL.  60611 
Tel.  312-836-3141 


POWER  IO  MOTE 
A (HANGING  WORLD 


WE  ARE  DEPENDED  ON  FOR  OUR 
INSTRUMENT  PANEL  AND 
AUTOMOTIVE  CONTROL  EXPERTISE! 


functional  defects  Each  panel  is  tested,  vibrated  and 
then  re-tested  Tests  are  performed  for  all  electrical, 
pneumatic  and  hydraulic  functions  Our  panels  are 
complete  We  manufacture  and  install,  before  testing, 
all  harnesses  required  for  a particular  panel  The 
harness  Is  then  tested  as  a part  of  the  panel  Our  profes- 
sionals are  available  to  help  our  customers  with  the 
design  of  their  Instrument  panels  and  harnesses 

Julian  Electric  Is  ready  to  give  you  this  same  full  service 
on  your  panel  requirements 


Julian  Electric's  extensive  background  In  Instrument 
panels  for  the  heavy  equipment  and  truck  industry  has 
made  us  a leader  In  the  field. 

By  designing  our  cwn  test  modules  for  each  panel  we 
build  we  can  GUARANTEE  our  panels  100%  against  all 


product 


battery  cobles 


DESCRIPTION 


Qottery  Applications  — Series, 

Series-Porollel,  Parallel,  Top  Stud  or  Side  Pofct 


Terminals  for  Starter  Connector  prior  to  Sealing 


Top  Stud  Dortery  Sealed  Connectors 


Top  Stud  Pottery  Stockoble/Non-Srockoble  Sealed  Connectors 


Side  Post  Dartery  Sealed  Connectors 


Side  Post  Dattery  Stackable/Non-Srockable  Sealed  Connectors 


Pigtail  Dartery  Cobles  Low  Shoulder  Provision 


Protective  Cops  and  Doors 


Protective  Jackets 


Nuts/Dartery  Coble  Fasteners  to  Porte 


Emergency  Start  Connector 


701  BLACKHAWK  DRIVE 
WESTMONT,  ILLINOIS  60559 
Phone  (312)  920  8950 

Engineers  Designers  Manufacturers 

( 

OUR  OWN  PATENTED 
t MAINTENANCE-FREE 

1 BATTERY  CABLES 

Julian  Electric  developed  superior  cable  assemblies  for 
use  with  ANY  number  of  maintenance  free  batteries 
(Top  Stud)  or  side  post  The  assemblies  consist  of  In- 
line connectors  without  breaking  the  conductor,  or 
stackable  versions,  cable,  sealing,  nut.  and  a unique 
protective  cap  for  electrical  short  protection  and  added 
environmental  sealing 


* Patent  No  4. 049. 335,  only  one  of  kind  approved 

* Lowest  millivolt  drop  connector  available 

* Solid  copper  connectors,  break  strength 
exceeds  cable  strength 

* Complete  metal  compatibility 

* Color  coding  private  labeling  provisions 

* Any  Cable  Combination.  1/0.  2/0.  3/0.  4/0 

* Very  economical  due  to  routing  choices 

* Used  on  farm,  construction,  off  the  road  equipment, 
trucks,  generators 

* Gould  * 

* Delco  approved 

* Prestolite 

* Free  samples 


WE  MANUFACTURE  WIRING 
HARNESS  ASSEMBLIES  TO 
EXACTING  SPECIFICATIONS 

We  specialise  in  assembling  wiring  harnesses  for  heavy 
off  the  road  vehicles  Our  production  know  how  and 
modern  facilities  enable  us  to  give  you  fast  delivery  of 
any  quantity 

Our  thorough  and  strict  quality  control  program  in  all 
phases  of  production  results  in  exceptional  reliability 


and  performance  All  solder  type  multiple  pin  connec 
tions  are  hi-potential  tested 

We  manufacture  to  your  most  exacting  specifications, 
or  will  design  and  build  to  meet  your  requirements 

Julian  Electric  strives  to  give  you  the  most  personalized 
service  in  the  industry.  Whatever  your  needs,  send  us 
your  specifications  or  contact  us  We  !l  give  you  fast, 
accurate,  complete  quotations  Also  UL  approved 
labels  supplied  as  required  Julian  is  listed  under  file 
no  E 65202 


/ f 

TO 

JULIAN  ELECTRICkil 

IJJJJ/  INC. 

701  BLACKHAWK  DRIVE 
WESTMONT.  ILLINOIS  60559 
Phone  (312)  920  8950 


Engineers  Designers  Monu/  ocfurers 


I 

1 
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701  Blackhawk  Drive  / Westmont,  Illinois  60559  / Phone:  (312)  920-8950 


A STORY  OF  OUTSTANDING  GROWTH 


During  his  long,  distinguished  career  with  General  Elec 
trie  Corporation.  Victor  J Julian  had  observed  that 
there  was  a need  for  a specialized  service  to  industry  in 
control  panel  system  design  and  engineering  When  he 
retired  from  his  executive  post  with  GE.  he  decided  to 
do  something  about  it  Mr  Julian  a registered  profes 
sional  engineer,  organized  what  was  then  called  Julian 
Electric  Service  & Engineering  Co  in  June  of  1960 

First  contract  for  the  fledgling  company  was  a major 
one  that  got  Julian  Electric  off  to  a good  start  It  was 
with  Argonne  National  Laboratories  to  build  graphic 
display  panels  and  instrumentation  relay  racks  for  the 
laboratory  synchrotron 

In  1963,  1960  1975  and  1980.  significant  additions  to 
Julian  capabilities  were  made  when  manufacturing 
facilities  were  expanded  to  produce  wiring  harness 
assemblies  for  off  the  road  heavy  equipment,  battery 
cables  and  instrumentation 

Julian's  strong  growth  trend  was  sparked  over  the  years 
by  the  addition  of  a number  of  important  manufacturing 
customers  who  are  leaders  in  such  major  industries  as 
building  materials,  food  processing,  electrical  ap- 
pliances and  a wide  range  of  electrical  equipment, 
heavy  farm  and  industrial  equipment,  automotive, 
trucking  and  many  others 

Today.  Julian  Electric  is  a leader  in  its  areas  of 
speciaUzation  The  major  original  equipment  manufac 
turers  in  the  Midwest  take  advantage  of  our  electrical 
engineering  know-how  for  design  and  production 
layout  of  control,  sensing,  system  interpretation,  pro- 
cess intelligence,  relay  logic,  switchgear  and  timing 
systems  And  major  manufacturers  throughout  the  na 
tion  rely  on  Julian  as  a top  qua'ity  supplier  of  wiring 
harness  assemblies  for  heavy  offthe-road  equipment 


JULIAN  ELECTRIC  INC. 

EASILY  ACCESSIBLE  LOCATION 

Located  m a western  suburb  of  Chicago.  Julian 
Electric  is  just  20  minutes  from  O Hare  Interna- 
tional Airport,  30  minutes  from  downtown 
Chicago  or  Midway  Airport  via  expressway,  and 
only  minutes  away  from  the  intersection  of  in- 
terstate expressways 


701  Blackhawk  Dn»a  I Waatmont  Illinois  60SS9  I Phona  (312)  »20  »9S0 
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Power  Cables 


2-pole.  3-wire  grounding  round  vinyl  cable  with  unbreakable 
molded-on  right-angle  plug 

Cord  type  3 No.  10  ST 


30A-125V 


NEMA  5-30P 


No  915 


2-pole.  3-wire  grounding  round  vinyl  cable  with  unbreakable 
molded-on  right-angle  plug 


Cord  type  2 No  6;  1 No  8 ST 

50A-250V 


i "|  NEMA6-50P 


Call  on  Levitoris  Custom  Design  Capability  Team 
for  personal  attention  to  your  requirements. 

Whatever  you  need— be  it  a consultation  with  the  engineering-wise  Marketing  Manager 
of  our  Appliance  Products  Division,  or  a full-scale  meeting  between  your  staff  and  ours, 
including  the  Chief  Engineer  of  our  Design  Capability  Team — you  II  find  that  the  session 
is  more  like  a think-tank  experience  than  the  usual  cut-and-dried  what-do-we-have-that-we- 
can-sell-you?'  Not  that  we  don  t have  a vast  product  line  to  show  you  We  do  We  offer  a 
complete  line  of  wiring  devices,  power  supply  cords  wire  and  specialty  cable,  which  is  what 
we  mean  by  "Total  Caoability  from  a Single  Source'. 

Phone  us  at  212-229-4040,  ext  532  Or  write  Mr  Lou  Vlismas.  Marketing  Manager,  Leviton, 
59-25  Little  Neck  Parkway.  Little  Neck.  N Y 11362. 


LEVITON 

Affiliates: 

AMERICAN  INSULATED  WIRE  • PACIFIC  ELECTRICORD 


CM-277  J90 


CA-24 


ELECTRONICS 

CORPORATION 


Our  business  has  grown  and  ex 
nanded  steadily  since  it  was 
established  in  1946.  (Until 
January  1,  1964  we  were 

known  as  Mercury  Engineering 
Corporation.)  Our  wide  field  of 
endeavor  in  the  cable,  harness, 
and  electronic  assembly  field 
enables  us  to  render  an  eco- 
nomical service. 

Quality  and  workmanship  are  of 
the  highest  caliber.  Whatever 
your  requirements,  we  welcome 
the  opportunity  to  quote  them 
for  you. 


b 


_4 


Comparative  sizes  of  smaller  assemblies  we  make. 


ORPORATION 


339  EAST  COTTAGE  PLACE 
YORK,  PENNSYLVANIA.  17403 
AREA  CODE  717-854-9557 


339  EAST  COTTAGE  PLACE.  YORK.  PENNSYLVANIA  17403 

ASIA  coot  71/  *14  *1)7 


Mercury  can  furnish  your  exact  requirements 


Vast  experience  in  mounting  and 
soldering  of  capacitors,  re*  store, 
diodes,  etc.  enable  us  to  produce 
electronic  assemblies  of  the  highest 


An  example  of  neat  and  uniform  lacing. 


Cable  with  molded  cor 
nectors.  Facilities  fo 
molding  RTV  and  epox 
compounds,  as  well  » 
vinyl,  rubber,  and  neo 
prene  are  available. 


Coax  wire  with  BNC  type  con- 
nectors. identified  with  marked 
plastic  tubing. 


33*  EAST  COTTAGE  PLACE 
ama  coo*  W 


YORK,  PENNSYLVANIA  17403 


Mercury  can  furnish  your  exact  requirements 


Terminated  lead*,  with  either  loose  piece  or  atrip  terminals  attached  to  one  or  both  end* 


Mercury  cun  furnish  your  exact  requirements 


TERMINATED  WIRES  • BRAIDING  • SHIELDING 

• ELECTRICAL  WIRING  HARNESSES  • CABLE  ASSEMBLIES 
• WIRE  CUT  AND  STRIPPED  TO  SPECIFICATIONS 

• POTTING  • MOLDING  • ELECTRONIC  ASSEMBLY 


Packard  Electric 

o 


Division  of  General  Motors  Corporation 
P O Boa  431  Warren.  Ohio  44486 

Tel.  216-373-^633 


.V 


L' 


',<*  i. 
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» 
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56  Series 
Female 
Terminals 


56  Series 
Male 
Terminals 


56  Series 
Connectors 


59  Series 
Female 
Terminals 


59  Series 
Connectors 


k Pack  Con 
^ Female 
Terminals 

> Pack  Con 
Male 
Terminals 


Pack  Con 
Female-H.D. 
Terminals 


) Pack  Con 
Male-H.D. 
Terminals 


Packard  Electric 


Division  ot  General  Motor?  Corporation 
PO  lto«  431  Wan  an.  Ohio  44486 


Pack  Con 
Series 
Connectors 


Ignition 

Cable 


Pack  Con  II 
Series 
Connectors 


Ignition 

Terminals 


Ignition 
Boots  and 
Nipples 


Punch-Pack 

Ring-Spade 

Terminals 


Twist  Lock 
Lamp 
Sockets 


Speed-O-Matic 

Tooling 


Wedge  Base 
Lamp 
Sockets 


Low  Profile 
Lamp 
Sockets 
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rennarkable  capability  at  your  call 


In  engineering  in  design  and  in  manufac- 
turing capacity  few  if  any  producers  of 
automotive  energy  distribution  systems  can 
match  Packard  Electric 

Or  offer  you  the  servicing  counseling  tech- 
nical knowledge,  and  broad  experience  of  the 
Packard  team 

Your  own  task  force 

The  task  force  concept  gives  you  the  best  of 
both  worlds  manufacturing,  testing  and  engi- 
neering facilities  combined  with  a responsive, 
no-red-tape  capability  usually  found  only  in 
smaller  companies 

A qualified  Packard  sales  engineer  is  avail- 
able to  answer  questions  supply  additional  data 
and  provide  the  basis  for  a relationship  that 
results  in  substantial  savings  in  time  production 
and  dollars 
Testing  Facilities 

When  you  choose  Packard,  you  II  also 
acquire  testing  facilities  that  include  engineering 
labs,  a fleet  of  vehicles  that  log  over  a quarter  of 
a million  miles  per  year,  and  access  to  all  General 
Motors  proving  grounds  and  test  facilities 


Divitcn  of  General  Motors  Corporation 
P O Bo*  431  War.en,  Ohio  44486 
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PACKARD  ELECTRIC... 

remarkable  capability  at  your  call 


Manufacturing  capacity 

Judge  for  yourself— this  is  what  we  produce 
daily  98  000  miles  of  drawn  wire  35  million  feet 
of  cable  extrusion.  1 6 million  metal  parts.  5 mil- 
lion molded  parts  over  a million  feet  of  conduit 
extrusion  and  820.000  rubber  parts 

We  process  more  silicone  compound  than 
any  facility  in  the  world  and  annually  use  58  mil- 
lion fuses.  5 million  pounds  of  steel.  57  million 
pounds  of  copper.  9 million  pounds  of  brass  46 
million  pounds  of  plastic  compounds  and  53  mil- 
lion automotive  lamps 

The  engineering  and  manufacturing  benefits 
of  Packard  Electric  are  myriad— and  can  result  in 
substantial  savings  in  time  production  and  dol- 
lars to  Packard  customers 

Innovation  is  our  tradition. 

Our  leadership  in  vehicle  wiring  is  widely 
acknowledged  Packard  was  among  the  first  to 
use  plastic  insulation,  nylon  jacketing,  cross- 
linked  polyethylene  and  aluminum  core  cable  in 
automotive  applications 

We  pioneered  the  use  of  electronic  modules 
in  wiring  harnesses  the  use  of  special  wiring  in 
place  of  block  resistors,  and  printed  circuits  on 
mylar 

Fiber  optics.  High  Energy  Ignition  wiring, 
side  terminals  for  batteries,  fuse  blocks,  con- 
voluted conduit,  high  performance  connectors— 
this  is  but  a small  sampling  of  the  innovation,  the 
progressiveness  and  leadership  of  Packard  and 
its  people 


Division  of  General  Motors  Corporation 
P O.  Bo*  431  Warran.  Ohio  44486 


“SUPER  TOUGH” 

HIGH  UOLTAGE 

SILICONE 
LEAD  WIRE 

\ 

FEATURES 

• "Super  Tough"  Insulation 

• Thru  60  KVDC  Voltage 
Ratings 

• 22  Thru  12  AWG 
Conductor 

A <u 

\r< 

c/% 

• 65°  C to  200°  C Tempera- 

ture Rating  (250°C 

*c>  V- 

Intermittant) 

• Excellent  Ozone  & Corona 

ROWE  INDUSTRIES 

CONNECTORS  • CABLE  ASSEMBLIES  • ELECTRONIC  PRODUCTS 

6225  EIENORE  ROAD  • TOLEDO  OHIO  4361 J • 

WEST  COAST  OFFICE  (213)  235-2020  AND  4151  969  4831 

SPECIALISTS  IN  CORONA  FREE  HIGH  VOLTAGE 
INTERCONNECTIONS 

Resistance 

• High  Flexibility 

• Radiation  Resistance 

TECHNICAL  DATA 


Description: 

Howe  "Super  Tough"  High  Voltage  Silicone  Lead  Wire  uses  Rowe  Silicone  compound  R790  This 
compound  was  especially  developed  for  high  abrasion  resistance  requirements  and  also  exhibits 
excellent  dielectric  capability  in  extreme  environments  Silicone  Compound  R790  also  meets  or  exceeds 
the  following  MIL-W- 16878  requirements  Abrasion  resistance,  fungus,  ozone,  chemical,  moisture, 
corona,  and  (lame  (Also  UL  62  Vertical  flame  test) 


Application: 

Rowes  "Super  Tough  silicone  lead  wire  has  been  used  in  military,  space,  and  industrial  areas  where 
high  abrasion  resistance,  high  voltage,  and  flexibility  are  major  requirements 


Specifications* 

Wire  Constructor 

Conductor 

Insulation 

Temperature  Rating 
Voltage  Ratings 


See  Table  Below 

Silver  Plated  Copper  Stranding 

Rowe  Compound  R790  Extruded  Silicone  White 

200*  (250*C  Intermittent) 

DC  as  shown 


How* 

Cat  No 

AWG 

Sit* 

Strand 

Norn 

Wall 

TlMCk- 

nast 

(Inchat) 

oo 

Nvm 

M.i>  Veil 
Haling 

i 

22 

7,30 

040 

1 10 

1 5KV 

n 790  2022 

22 

7'  30 

060 

1 30 

20KV 

M/90-  tb20 

20 

10  30 

040 

120 

13KV 

R 790- 2020 

10  '30 

056 

20KV 

H 790-3020 

20 

10/30 

075 

190 

30KV 

R790-2518 

18 

19/30 

060 

160 

26KV 

R790-2016 

16 

41  32 

050 

161 

20KV 

R 790- 3a 16 

lb 

41/32 

100 

265 

35KV 

R790-4516 

16 

19'29 

118 

300 

45KV 

R790-6016 

16 

26  30 

380 

60KV 

R 790-30 14 

7/22 

■K3B 

256 

WMEEMM 

R 790- 60 14 

HKDHH 

19/27 

155 

385 

wmzsm 

R 790-2012 

HHE9H1 

65/30 

055 

205 

20KV 

R790-3012 

12 

HEEE3H 

090 

275 

30KV 

H 790-401 2 

12 

120 

335 

40KV 

R790-5012 

12 

— 

65/30 

160 

414 

50KV 

'Please  consult  lactory  lor  variation  in  conductor  stranding,  plating.  AWG  Size.  Insulation  Color,  and 
Voltage  rating  (AC  or  pulse)  Rowe  stocks  a number  of  special  configurations 


6224  B*noi«  Hoad  Toledo.  Ohio  43612. 

(416)  72*  *761 
Wul  Coast  Other 
(213)  235-20/0  and  (41S)  M9-4631 
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t.  .SMOldM 

InrercoDneciionsi 


AEROSPACE 
UNDERSEA 
NUCLEAR 
■ INDUSTRIAL 


4 


if' 


El 

TT 

m 

6225  ••no  * Road,  Tolado.  Ohio  4M12, 
’ (419)  729-9791. 
WmI  Coaat  Ofllca: 
(213)  235-2070  and  (415)  9M-4931 
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• Design  • Development  • Manufacturing  • Testing  of 


Lite  testing  facilities 


RFI  (Ml  EMP  test  chambei 


X Ray  Equipment 


High  altitude  piessute  cham 
bat 


High  voltage,  cotona  and  die 
Icctnc  test  chambei 


Oil  MCO  computerized  random 
access  testing 


Hydrostatic  pressuie  testing 


ROWE  INDUSTRIES 


CONNECTORS  ' CABLE  ASSEMBLIES  • ELECTRONIC  PRODUCTS 
62?5  BENORE  ROAD  • TOLEDO  OHIO  1361.’  • {41 9)  7Z9  9761 

SPECIALISTS  IN  CORONA  FREE  HI'jH  VOLTAGE 
INTERCONNECTIONS 


Specialized 
Connectors  and 
Cable  Assemblies 

Since  1947.  Rowe  Industries  has 
been  foremost  in  the  design  and 
manufacture  of  specialized  connec- 
tors and  cable  assemblies  To  date. 
Rowe  engineers  have  enhanced  the 
state-of-the-art  by  designing  and 
perfecting  over  700  specialized  in- 
terconnections for  which  tooling  is 
available 

Rowe  Industries  offers 
these  facilities: 

• Complete  design  capability 

• Engineering  staff 

• Complete  tooling  and  machining  capa- 
bility 

• Complete  Aire  and  cable  manufacturing/ 
cabling 

• Automated  and  sophisticated  production 

techniques 

• Inspection  to  Mil-l-45208  Naval  Nuclear 
and  High  Production 

Rowe  Industries  offers 
these  test  facilities: 

• Six  hydrostatic  pressure  chambers 

• Altitude  chamber 

• Five  temperature  chambers 

• Humidity  chamber 

• DIT-MCO  computerized  circuit  testing 

• Two  random  access  circuit  analyzers 

• RFI-EMI  test  chamber 

• X-Ray  lab 

• Optical  comparitor 

• Metalurgica!  microscope 

• Four  high-voltage  test  sets 

• Two  AC  corona  test  sets 

• T wo  DC  corona  test  sets 

• Life  testing 


SPECTRA-BOND"  PLANAR  CABLE 

SERIES  SS 


FEATURES 

• Low-cosi  planar  cable  lor  point  to-point  wiring 

• Up  to  30  conductors  color  coded  tor  positive 
identification 

• Highly  flexible  PVC  insulation  easily  separated  tor 
circuit  routing 

• Ul  style  or  CSA  certification  available 


CHARACTERISTICS 

PHYSICAL 

Conductors 

Conductor  insulation 

Number  of  conductors 
Color  code 


22-30  AWG  7 and  19  strand 
Tinned  copper 
010  nom  wall  flame 
retardant  PVC 
10-30 

brown,  red  orange  yellow, 
green  blue  violet,  gray 
white,  black  (repeat) 


ELECTRICAL 

Voltoge  rating 


Temperature  rating 


Impedance 
Capacitance 
Irsulation  resistance 
Ul  style  number 


010"  nom  wall 
150V  per  Ul  1568 
300V  per  Ul  1061 
600V  per  Mll-W  16878D. 
Type  B 

016'  nom  wall 
300V  per  Ul  1007 
1000V  per  Mil  W-16878D 
type  C 

-♦  80  C per  Ul 
55  C to  * 105°  C per 
Mil  W 16878D 
(see  chart,  next  page) 

(see  chart,  next  page) 

10’ c ohms  10  ft 

Cable  Style  2697  (80  C 300V) 
Coble  Style  2713(80  C 150V) 


Cable  Style  2697  may  be  certified  under  Canadian 
Standards  Association  (CSA)  Appliance  Wiring  Material 
Program  (specify  Ul  Style  or  CSA  at  time  of  order) 


DESCRIPTION 

Bonded  planar  cable  was  originally  developed  patented  and  introduced 
by  Spectra-Stnp  It  is  used  today  in  a great  variety  of  interconnective 
systems  and  point-lo- point  wiring  applications  Bonded  flat  ribbon  cables 
reduce  both  cost  and  packaging  volume  because  they  can  be  contour- 
formed,  are  sett-supporting  with  minimum  clamping,  and  dissipate  heat 
taster  than  round  multi-conducior  cable  Bonded  cable  is  fulty-compatible 
with  standard  termination  techniques  such  as  soldering,  crimping  and 
wire  wrapping 

Spectra-Stnp  Type  SS  bonded  cable  consists  of  stranded  round 
conductors  insulated  with  color -coded  PVC  and  bonded  together  by  a 
patented  process'  to  form  a flat  ribbon  Standard  Type  SS  sizes  are  stocked 
and  pockoged  in  100-foot  lengths 

A wide  range  of  specialty  designed  and  produced  constructions 
can  be  obtained  by  consulting  the  factory  including  Ultra-Fte-”'  (see 
page  27),  Irradiated  PVC  Twisted  Pairs,  special  striping  and  color  coding 
intermix  ot  wire  sizes  as  well  as  coaxial  cable 

'US  patents  3006  7 30  3 206  069 


sreawksrap 

7100 IAMPSON  AVENUE  • GARDEN  GROVE  CALIFORNIA  92642 
TELEPHONE  (714)  892-3361 


HOW  TO  ORDER:  SS  _ 1022  - 198  - X 

-T-T-  T 


Number  ot  strands  per  conductor  . 

Type  of  insulation 

Special  features  (color  code  etc  ) 


CA  37 


Special  3C  Cable 
Design  Guide 


3C  Custom-Designed  Laminated  Planar  Cable 


specimsnap 


TOOLAMPSONAVfNUI  GAPOCN  GROVf  . CAUFOWAA  92642 
TKf  WONE  (714)  692  3361 


Insulations 

f V Iweulillng 


Spectra-Strip  3C  (Controlled  Characteristics  Cable)  has 
broad  versatility.  Cables  can  be  customised  precisely  to 
application  requirements. 


Conductors 

Conductors  may  be  ordered  in  any  size  from  30  through  16 
AWG.  pre-msulated  or  uninsulated  and  sizes  can  be  mixed 
within  a single  cable  Any  number  of  conductors  can  be 
specified  in  a cable  up  to  8"  cable  width,  depending  upon 
layout. 

Special  insulated  conductors  are  available,  such  as  XL  wires 
insulated  with  irradiated  PVC  to  withstand  excessive  heat  or 
abuse,  or  Ultra-Flex  wire,  designed  for  applications  requiring 
repeated  flexing  or  unusual  flexibility  Teflon  insulation  is 
available  for  its  superior  electrical  properties. 


Air 

1.0 

Teflon 

11 

Polyethylene 

2 5 

Polyester  , 

3.2 

PVC 

34 

'Small*'  o.aiact'ic  Coi'»ta«i  > *•  (maitai  propagation  delay  |taat*'  aignal  apaadi 


Color  Codes 

In  addition  to  the  standard  ten-color  code.  Spectra-Strip  also 
offers  a choice  of  color  sequence,  special  colors  or  stripes 


Spacing 

Spectra-Strip  can  furnish  any  desired  spacing  betv  een  con- 
ductor centers,  including  varied  spacing  within  a single  cable 


Laminate  Film* 

In  addition  to  standard  005’  and  010  PVC  film  a variety  of 
laminate  film  materials  and  thicknesses  are  available  See 
laminate  film  selection  charts 

Special  Designs 

Also  available  to  meet  special  crosstalk  requirements  of 
customer  applications  are  ground  plane  shields  with  or 
without  drain  wires,  twisted  pairs,  coaxial  cable  or  other 
special  techniques 

Spectra-Strip  twisted  pairs  may  also  be  mixed  in  a single 
cable  with  straight  conductors 

Please  consult  the  catalog  technical  sections  for  assistance 
with  special  cable  designs  for  crosstalk  reduction.  Contact 
Spectra-Stnp  for  additional  design  assistance 


1 


16-19C 


SPECTRA-STRIP  3C  LAMINATED  FILM  THICKNESS  SELECTION  GRAPH 


Minimum  conductor 
spacing  and  PVC 
film  thickness 
selection  graph  for 
3C  laminated  cable 
using  pre-insulated 
conductors. 
Uninsulated  wire 
should  have  010" 
film  minimum. 


CONDUCTOR  SIZE 


m 

i 

060  u 


22- TC  & 19C 


24-7C419C 


26-7C4  19C 


22-70  4 19C 


24  70  4 190 


040  C 


26-70  4 19B 


26  1 8 4 28-70 


30-70.18  4 28-10 


32-70  ; 


050  060  075  085  100  125  150  156  175 

CONDUCTOR  SPACING  1P1TCH) 


200 


Wiring  Harnesses  and  Custom  Panels 


Teteftes  off on  • custom  built  basis  a wide 
sal  action  of  wiring  harnesses  These  include 
assemblies  of  standard  gauge  wire  as  well  as  an 
assembly  housed  in  convoluted  tubing  Harnesses 
can  be  supplied  with  or  without  Teleflea  gauges 


,x\  /'id 


I 


■ ■ industrial  - 

Electrical  systems: 

1816  57th  Street,  Sarasota.  Florida  33580 
Telephone  (813)  355-7721 

Mechanical  systems: 

640  North  Lewis  Road  Limenck.  Pennsylvania  19468 
Telephone  (2 151 495  701 1 


CIRCUIT  BREAKERS 


(CODE  CB) 


c 


Circuit  Breakers 

Ordering  Information 


PLUG  ON  CIRCUIT  BREAKERS 


SYLVA/VIA  fi#*i  tfic  i rwnt  GfiJOP 

n i 

Stamford  CT  06404 
203  357  2>X) 


TYPE  R 

2 SINGLE  POLE  BREAKERS  IN  ONE 

. SPACE- 10,000  AIC 

TWOI  POLE 

ONE  1 POLE 

2 POLE  BREAKER 

AMPERE 

BREAKERS 

BREAKER 

Um  For  Applianca 

RATING 

120  240  VolU 

120  Volt* 

Circuits  Common  Trip 

120/240  Volts 

1 

CATALOG  NO 

CATALOG  NO 

CATALOG  NO 

25 

] 

RC38  25 

30 

R38  30 

RC38  30 

40 

R38  40 

rEr 

RC3840 

50 

i 

R38  60 

RC38  60 

60 

| 

HC38  60 

70 

— J 

f — 

RC38  70 

CARTON 

QNTY 

_2i 

,24 

I 24 

caAtOn 

WEIGHT 

10  it* 

10  lbs 

I 10  ibs 

IOAD  terminal 
WIRE  RANGE 
CU  Ai 


■ 14  a8 


■ 8 »4 

CU  ONLY 


•< 


/ 


Q2430  90 
02430  100 


CARTON  I „ 

12 J2 

CARTON]  ~ 

WEIGHT  | 10  tb* 10  lbs 10  lbs 10  lbs 

• DISCONTINUED  WHEN  STOCK  IS  DEPLETED 

• 024 .10  61  a6»C  AL 

• UL  LISTED  TOR  USE  WITH  7b  i WIRE 

• switching  Duly  BREAK  ms  ME  f • SWITCH  APPi  (CATION  as  Of  FINED  BY  U L STANDARD  489 

• SL'' TABLE  TOR  ■ I/O  AL  WHEN  USED  AS  MAIN  IN  SERVICE  ENTRANCE  APPLICATION  ON  1 0 3W  RESIDENTIAL  SERVICE 


Sylvania  quality  is  based  on  innovation,  integrity  and  reliability. 


Circuit  Breakers 

Ordering  Information 


PLUG  ON  CIRCUIT  BREAKERS 


»-  3 


Section  1 
Loadcenters 
QR  System 


E E CJ| > G»  4> 
GU  SvK.ini.i  lnco'()o<  iti'  t 
One  StJ'Trfotd  Fo»u m 
Stamford  CT  ( >iy«04 
203  357  2000 


TYPE  QFP  AND  VQFP  USED  AS  FIELD  INSTALLED 
MAINS  BRANCH  & INDIVIDUALLY  ENCLOSED  BREAKERS 


AMPERE 

RATING 

2 Pole  10  000  AIC 
240  Volt 

2 Pole  0 22  000  AIC 
I 240  Volt 

3 Pole  10  000  AIC 
240  Volt 

LOAD  TERMINAL 

CATALOG 

,NO 

’ CATALOG 

CATALOC 

NO 

WIRE  RANGE 
CU  AL 

125  1 

QFP24  125  2 

h-  ~ 1 1 1 

QFP24  125  3 

150 

QFP24  1502 

VQFP24  150 

QFP24  150  3 

175  1 

QFP24  175  2 

r ~ i 1 

QFP24  175  3 

8 1 300  MCM 

200 

QFP24  200  7 

VQFP24  200 

QFP24  200  3 

225  ^ 

QfP24  225  2 

0FP24  226  3 

CARTON 

QTY 

5 

[| 

5 

CARTQN 

WEIGHT 

11  ibs 

— 

I,,lb»  1 

16  ibs 

- 

• U L LISTED  FOR  USE  AHEAD  OF  10  000  AIC  BREAKERS  TO  PERMIT  THEIR  APPLICATION  AT  22  000  AMPERt  FAULT  LEVELS 


QL2436400 

USED  IN  SEPARATE  BREAKER 
ENCLOSURES  OR  AS  MAINS 
IN  HEAVY  DUTY  LOADCENTERS 
OR  MULTI  MFTERING  MAINS 


TYPE  QL  240  VOLT 

AMPERE 
RATING 


600 

CARTON 
QTY 


CARTON 

WEIGHT 


2 Pole  6 W.d~ 
25  000  AIC 

CATALOG 

NO  

QL2424  300 
QL2424  400 
QL2424  600 

1 


12  lbs 


3 Pole  9 Wide 
1 2b  OOP  AIC 

CATALOG 

1 NO 


QL2436300 
QL2436  400 
QL2436  600 

1 


1 7 lbs 


• FOR  SINGLE  350  800  MCM  CU  Al  LUGS  PER  PHASE  USE  OLL  360  800 


LOAD  TERMINAL 
WIRE  RANGE 
CU  AL 

o 

3 0 350  MCM  cu  or 
3 0 500  MCM  al 


Sylvania  quality  is  based  on  innovation,  integrity  and  reliability. 


Circuit  Breakers 

Ordering  Information 


Section  1 
Loadcenters 
QR  System 


SYLVAN  I A 

CID 


Fl*»>  |nc«*l  f 

v T t Ini  , it(mi  »ti*.1 

O'*'  SM”'* 

1 l • 


Qcr  15 


FEED  THRU  BREAKERS  TYPE  QP  8.  QCP 


AMP1RE 

RA1ING 

1 POLE  120  240  V, .Us 
10  000  AIC 

2 POLE  120  240  Voltt 
10  000  AIC 

LOAD  TERMINAL 
WIRE  RANGES 
CU/AL 



CATALOG 

NO 

CATALOG 

NO 

f 

- 1 

i - 1 

1 

>0 

QP  30 

QCP  30  1 

• 14  «3 

40 

QP  40 

QCP  40 

50 

QP  50 

QCP  50 

in' 

QP  60 

(M  P §0 

CAR ION 

| 

J1Y 

24 

i 

rswroN 

WEIGHT 

10  lb*  j 

10  Mn  1 

LUG 

KIT 

L 1570  12  lug*  p»i  Lit ) 

1 

• 14  B4 

Sylvama  quality  is  based  on  innovation,  integrity  and  reliability 


Link- Belt 
Silicone 
Fluid  Drive 


FMC  Corporation 

Drive  Divition 
.IMS  W»»l  Hunting  l’»<* 
n i vHtlt  t *’#rvi»ytv#'i»  19140 
l.Mfn  ?7»«000 


Fractional  to  20  HP 
Sheave  and  coupling  typos 
Allows  motor  si/mg  according  to 
running  rather  than  starting 
requirements 

Permits  motor  to  accelerate  rapidly 
regardless  of  load 

Smoothly  accelerates  heavy  loads 
without  motor  damage 
Conserves  electrical  energy 

Prevents  motor  overheating  even 
during  stalls 

Protects  berth  motor  and  driven 
equipment  trom  overload-. 


How  the 

Silicone  Fluid  Drive 
works 


riac  c •»*•»■«•«* 

Ortva  Division 

*0*5  Wnt  Hunting  P»'l>  AvwhiO 
Phnadoipn'*  P*nn«y»va~*  I9»«0* 
(2151  225  6000 


The  Link-Belt  Silicone  Fluid  Drive 
provides  remarkable  starting  running 
overload  and  stall  characteristics  by 
actually  controlling  torque  transfer  in 
response  to  driven  load  speed 
its  function  depends  upon  two  vital 
factors 

1 A unique  mechanical  application  of 
the  fundamental  principles  of 
viscous  flow 

The  Silicone  Fluid  Drive  transfers 
torque  through  the  natural  shear 
resistance  of  silicone  fluid  in  the  space 
between  input  and  output  members 
Simply  stated  .n  important  element  of 
the  viscous  flow  principle  mamtans 
that  torque  transferred  is  dependent 
on  the  width  of  this  fluid  filled  space 
Wide  space -less  torque  narrow 
space  — more  torque 
The  Silicone  Fluid  Drive  takes 
advantage  of  this  principle  by  using  a 
mechanical  centrifugal  speed  sensor 
to  automatically  adiust  the  space 
between  input  and  output  members 
according  to  output  speed 
Silicone  fluid  fills  the  space  between  a 
flat  inner  surface  of  the  housing 
(connected  to  the  input)  and  a flat 
transfer  plate  (connected  to  the  output) 

The  axially  sliding  transfer  plate  is  part 
of  a force  balance  assembly  with 
compressed  coil  springs  opposing  a 
component  of  centrifugal  force 
generated  in  a ball  and  ramp  mechanism 
At  rest  and  during  initial  acceleration 
spring  force  maintains  a wide  fluid 
space  between  plate  and  housing 
As  output  speed  increases  steel  balls 
equally  spaced  in  a circular  carrier 
move  radially  outward  against  a 
ramped  surface  on  the  transfer  plate 
At  a predetermined  point  the  spring 
force  is  overcome,  the  plate  is 
cammed  inward  to  narrow  the  fluid 
space,  and  the  load  is  brought  to 
operating  speed 

The  reverse  takes  place  when  the  load 
stalls  Decreasing  output  speed 
activates  the  fluid  space  adiustmg 
assembly  reducing  torque  transferred 
by  widening  the  fluid  space  between 
plate  and  housing 
Thus  the  Silicone  Fluid  Drive 
automatically  assures  minimum  strain 
on  motors  during  start  or  stall  yet 
maximum  torque  transmission  at  full 
operating  speed 


2 The  nearly  perfect  properties  of 
silicone  fluid  as  a force  transfer 
medium 

Silicone  fluid  is  virtually  indestructible 

It  is  readily  available  in  unlimited 
v.scosities  for  varying  torque  transfer 
applications 

It  resists  viscosity  changes  at  high 
shear  rates  and  temperatures  up  to 
300 c F 


And  it  possesses  the  rare  capability  of 
regaining  its  original  viscosity  after 
removal  of  excessively  high  shear 
rates  and  or  temperatures 
In  practical  terms,  it  eliminates  many 
of  the  limitations  imposed  by  other 
force  transfer  medium,  allowing 
maximum  flexibility  and  adaptability  to 
the  most  demanding  applications 


CF-3 


Immediately  adaptable  to  a 
wide  variety  of  applications 

The  Silicone  Fluid  Drive  is  designed 
for  direct  drive  or  belt  and  sheave 
applications,  in  vertical  as  well  as 
horizontal  positions 


Designed  for  easy, 
dependable  operation 


FMC  CwpwdlM 

Of  iv«  DtvMion 

Z045  W»»l  Muni™  , 

Ph.i«o»ipni*  Ptnnty'W'* 


Statically  balanced  housing 

Weights  mto.nally  added  in  flange 
recesses  maintain  balance,  prevent 
unwanted  vibration  in  system 


rge  filler/drain  hole 

jrsized  hole  in  housing  side  allows 
y filling  or  draining  and  quick  visual 
ermmation  of  fluid  level 


Self -lubrication 


Long  life  is  assured  by  low  friction 
coatings  on  all  sliding  surfaces  the 
lubricating  qualities  of  silicone  fluid 
lubricated  for  life  ball  bearings,  and 
self-lubricating  bushings  in  areas  away 


Silicone  Fluid  Drives 


The  Link-Belt  Silicone  Fluid  Drive  is 
available  in  models  for  both  sheave 
and  direct  coupling  applications  rated 
from  1 to  20  HP 

The  sheave  type  output  shaft  has  a 
built-in  OD  taper  identical  to  a QD 
type  sheave  allowing  quick  and  easy 
mounting  of  sheaves  of  different 
diameters  and  widths 

The  direct  coupling  model  will  accept 
geared  flexible  couplings  (similar  to 
Link-Belt  XR  Standard  Couplings)  on 
either  side 

For  the  most  demanding  of  applications 
wherever  motors  encounter  shock 
starts  or  potential  overloads  the 
Silicone  Fluid  Drive  offers  maximum 
protection  with  maximum  flexibility 

Nationwide  availability 
and  service 

Link-Belt'  Silicone  Fluid  Drives  are 
available  through  an  extensive  network 
of  distributors  and  service  centers  to 
provide  better  delivery  and  fast 
response  to  your  needs 


•Refer  to  FMC  Corporation  Drive  Division 


H»C  Corporation 

0' iv#  Division 

2045  West  Hunting  Park  Avenue 
Philadelphia  Pennsylvania  19140- 
(215)  225  6000 


Regional  Otti CM  and  Ssrvics  Contort 

Atlanta  0336  • 6125  Xavier  Drive  S W • 
Box  43905  • 1 404 1 349  6666 


Columbus.  Ohio  43228  • 4040  Pondorl  Drive  • 
Box  28212-  |614)276  7235 


Dellas  76011  • 1217  Corporate  Drive  Wesl  • 

Box  6308  • Arlington  Texas  • (01 7*  640-3332 
Fresno.  CA  93747  - 5326  East  Pine  Avenue  • 

Box  7863 -(2091  252  3311 

Philadelphia  19154  - 10965  Decelur  Road 
(215)677  5600 

Portland.  Oreoon  97210  • 3030  N W Industrial 
Street  • 1503)  226  2601 

International  Operations 
FMC  Corporation 

Power  Transmission  Group 
7545  Rockville  RoaO  • Box  802 
Indianapolis  Indiana  46206  • (317)  241-9201 


turopaan  Same*  Center  A Rational  Oftica 

Belgium  • Sterrebei-kba.i'i  172 
1930  /aVentem  Belgium  |02)  720  9t  62 

Intarnational  Region#/  Otlica s 

Australia  • 50  s4  How  eys  R,  ,,1 
Netting  Hill  Victoria  3166  • 544  2311 

Brazil  • Av  Pauksia  1274 . 9th  Floor 
01310  SAo  Paulo  SP  Brazil  28  7 7325 

United  States 

Burlingame,  CA  94010  • One  Edwa-os  Court 
Suite  206  • (4151  348  5721 

New  York  MV  10017  - 633  Thud  Avenue 
(212)697  33)7  18 


FMC  South  Africa  (Ply)  Limited 


e.  ’ 1 " Ut'l  fO  ' 

Springs  1560  Transvaal  • R«»piibl»c  o«  Sooth 
Atnca  -56  1411 


FMC  Link  Balt  Mancana  S A da  C V 

Km  14  Antigua  Carretera  Mexico  - Pachuca 
Apartado  postal  no  74 
Santa  Clara  Edo  de  Mexico  Mexico 
5-69-23  22 


Stock-carrying  Distributors 
throughout  the  xvorld 


and  Rapraaantatrvas 


FMC  of  Canada  Limited 

Power  Transmission  Group 

Hamilton  Ontario  181  4/9 
Group  Box  12 

600  Ferguson  Avenue  N • (416)  522-3918 
Markham  Ontario  L3R  2W4 
2700  John  Street  - 416)  495  9522 


xx xnireai.  IJul ! . 10.^  103  • 1147s  Cote 


l lesse  Road  • 1 5 1 4 1 63 1 8505 


Wnr.peg  Manitoba  HJii  3 le 

203  6S6  51  James  Slieel  • i204)  774  0437 

West  Vancouver  H-  -hC  ■ aV’TtEI 
636  Clyde  Avenue  • Bute  1 • , r>04 1 926  4717 


-FMC 

For  full  details  write 
FMC  Corporation 
Drive  Division 

2045  West  Hunting  Park  Avenue 
Philadelphia.  PA  19140 
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TWIN  DISC,  INCORPORATED  • RACINE,  WISCONSIN  U S A. 

TEL:  UHi-63li-198l 


Fluid  Couplings 

Operation  and  Performance  Benefits 


Principles 
of  Operation 

Twin  Disc  Fluid  Couplings  consist 
ol  three  elements  An  impeller 
having  radial  blades  (input 
member)  is  connected  to  a run- 
ner (output)  member  by  a pre 
scribed  oil  till  Twin  circuits  are 
utilized  by  Twin  Disc 
The  impeller  absorbs  mechani- 
cal energy  from  the  prime  mover 
and  transforms  it  into  fluid  kinetic 
energy  by  accelerating  the  fluid 
tlow  from  the  circuit  center  to  a 
relatively  high  velocity  at  the  cir- 
cuit O D 

This  fluid  kinetic  energy  be- 
comes available  to  and  is  releas- 
ed at  the  runner  where  the  fluid  in 
turn  loses  velocity  as  it  is  re-di- 
rected back  to  the  circuit  center 
Since  this  Increase  and  de- 
crease in  velocity  of  the  fluid  is 
equal,  the  torque  ratio— input  to 
output  -is  always  1 1 
In  general,  the  Twin  Disc  Fluid 
Coupling  follows  the  basic  ab- 
sorption laws  ot  a centrifugal 
pump 

In  summary,  it  is  the  transfer  ot 
horsepower  or  torque  from  input 
to  output  by  means  of  the  fluid 
medium  along  with  the  basic  ab- 
sorption characteristics  that  com- 
bine to  result  in  the  operating 
benefits  obtained  by  use  ot  Fluid 
Couplings 

Motor  Benefits 

1.  Starting 

2.  Acceleration 

3.  Reduced  Current  Draw 

4.  Overload  Protection 

5.  Power  Factor 

6.  Sizing 

Drive  Benefits 

1.  Starting 

2.  Shock  Cushioning 


3 Load  Distribution 

4 Jam  Overload  Protection 

5 Reversing 

Performance 

Benefits 

Starting 

Any  prime  mover  equipped  with 
a fluid  coupling  slahs  practically 
tree  ot  load  and  becomes  load- 
ed according  to  the  absorption 
characteristics  of  the  fluid  cou- 
pling as  illustrated  by  the  curve  in 
Figure  1. 

The  100°o  slip  or  drag  torque 
curve  shows  the  torque  absorp- 
tion of  the  fluid  couplings  at 
various  input  speeds  A typical'' 
range  ol  drag  torques  is  shown  in 
Figure  1 Note  that  the  slope  can 
be  altered  by  change  of  fluid  fill 
or  addition  of  blade  blocks 

Thus,  It  may  be  possible  to  ob- 
tain up  to  100°o  or  more  starting 
torque  with  a NEMA  B motor  and 
fluid  coupling  than  the  motor  can 
deliver  when  mechanically  con- 
nected See  Figure  2 Similarly,  an 
engine  is  tree  ot  lugging  because 
it  is  allowed  to  operate  in  a more 
efficient  range 

Figure  3 illustrates  the  reduc- 
tion in  motor  current  draw  that 
results  from  the  free-ot-load  starts 
ottered  by  fluid  couplings  This 
approximates  1 3 less  current 
draw  after  initial  inrush  with  cross- 
the-lme  starting  and  can  improve 
power  factor  as  well  as  motor  pro- 
tection 

Better  starting  performance 
can  provide  reduced  accelera- 
tion time  and  improve  motor  lite 
whenever  high  inertia  starts  or 
repetitive  cycles  are  inherent 


Running 

Fluid  cushioning  best  describes 
the  running  benefits  that  result 
from  the  use  ot  fluid  couplings 

Starts  may  be  taster  but  they 
are  softer  than  when  mechani- 
cally connected  and  soft  enough 
to  protect  the  most  delicate  of 
products  being  processed  or 
transferred 

Motors  can  fight  each  other  on 
compound  drives  both  starting 
and  running  because  ot  unequal 
loading  Fluid  coupling?,  be- 
cause of  their  ability  to  slip,  im- 
prove load  distribution  by  allow- 
ing separate  motors  to  operate 
independently 

A fluid  coupling,  because  of  its 
unloading  characteristics,  pro- 
tects the  motor  and  drive  on 
reversing  applications,  and 
smooth  load  reversal  results  The 
motor  actually  reverses  before 
the  load  does  and  the  fluid 
coupling  cushions  both  the 
deceleration  and  reaccelera- 
tion in  the  opposite  direction 

Shock  or  cyclic  loading  is 
prevalent  in  many  installations 
With  fluid  couplings,  the  shock  is 
absorbed  in  fluid  rather  than  in 
the  other  drive  components 

The  possibility  of  iam  or  severe 
overloads  usually  results  in  over- 
sizing ot  other  machine  compo- 
nents or  additional  drive  protec- 
tive devices  to  eliminate  expen- 
sive downtime  A Twin  Disc  Fluid 
Coupling  distributes  the  magni- 
tude ot  the  shock  over  a longer 
period  ot  time  by  fluid  cushion- 
ing Thus,  other  drive  components 
are  protected  and  the  motor  is 
protected  as  shown  in  Figure  4 
because  the  motor  is  not  stalled 
It  is  only  decelerated  to  the  100°o 
slip  point  which  results  in  75°o 
lower  current  draw 
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Large  Fluid  Couplings  10  to  850  hp 


Model  HBM 

A standard  coupling 
with  straight  input  and 
output  shafts  Mounts 
between  two  single> 
engagement  flexible 
couplings  Sues  14  5. 
17  5 and  21  \ 


Model  HCM 

A standard  coupling 
with  input  flange  and 
flanged  output  shaft 
Designed  for  mstallo- 
tlon  between  two 
halves  of  a double  en- 
gagement geai  tooth 
flexible  coupling 
Sues  14  5.  17b  and 
21 


Model  KEM 

A standard  coupling 
with  a stub  shaft  out- 
put Mounts  between 
a specially  adapted 
gear  tooth  flexible 
coupling  on  the  input 
ond  a single  engage 
ment  gear  tooth  flexi- 
ble coupling  on  the 
output  Sues  14  5. 17.5. 
21  and  27" 


HM  Series 

A basic  coupling  with 
selected  input  and 
output  groups  to  meet 
customer  require 
ments 


Selection  Chart 


NEMA 

B 

SIZE 

1200  RPM 

1800  RPM 

Coupling 

Sr/* 



Bled  * 

Blocks 

Coupling 

In 

BUdr 

Blocks 

Coupling 

$4/f 

BUd* 

Blocks 

NTH 

IRI 

32 

■W 

- 

15 

17  5 

48 

■m 

48 

?o 

HI 

■m 

■DU 

48 

•• 

_Z5 

■m 

■mi 

mn 

16 

M'Wt 

mm 

mn 

48 

■TJB 

21 

48 

■mm 

48 

21 

48 

■til 

mn 

48 

wrwM 

21 

48 

■mm 

■mi 

mm 

mm 

rn 

21 

18 

■mm 

mm 

■tn 

■TTB 

21 

21 

48 

■on 

— 

m 

27 

48 

21 

48 

mn 

48 

m 

27 

48 

21 

48 

■■ 

■mi 

V7H 

48 

21 

mn 

16 

LibO 

27 

32 

27 

48 

21 

48 

27 

48 

21 

48 

I 350 

27 

48 

21 

32 

S«comm«ndM  sues  (O'  standard  Nf  M*  6 integral  hp  motors  based  on  not 
mal  operating  conditions  Consult  you'  Twin  Disc  Distributor  lor  engineer 
mg  assistance  on  heavy  -duty  applications  (lotge  inertial  loads  and  or  high 
cycle  rates)  and  applications  with  NEMA  B sue  motor  larger  than  351'  hp 


Installation  Dimensions 


COUPLING 

SIZE 

RUNNING 
OIAME  TER 
(INCHES) 

HCM 

LENGTH 

(INCHES) 

HBM 
LENG’  ’ 
lINCHEu) 

HEM 

LENGTH 

(INCHES) 

14  5 

16  75 

9 85 

13  8? 

10  20 

17  5 

19  bh 

9 8b 

13  82 

10  20 

21 

24  19 

12  59 

18  50 

12  63 

27 

30  34 

15  90 

COUPLING 

SIZE 

HBM 

SHAFT  OIAMETER 
(INCHEr) 

HEM 

BOLT 

CIRCLE 

(INCHES) 

HCM 

BOLT 

CIRCLE 

(INCHES) 

14  5 

2 

b?b 

7 

17  5 

2 

525 

7 

21 

3 12  .2  3 4 

6 50 

7 

27 

7 63 

Notes 

(1)  f lenbie  couplings  supplied  by  customer 

(2)  Dimensions  shown  are  nominal  See  the  mstoiiat  on  drawings 

(3)  Subassemblies  ot  HC  and  HM  fluid  couplings  are  available  on  special 
order 

(41  Blade  blocks  to  restrict  fluid  (low  and  alter  torque  absorption 
characteristics  can  be  ordered  in  groups  ot  16  32  or  48 
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Starting  Torque 
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COUPLING  INPUT  SPEED  — S MOTOR  SYNCHRONOUS  SPEED 

Figure  1 

100°o  More  Motor  Starting  Torque  with  Fluid  Coupling 
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Figure  2 


Start-up  Burnout  Protection 

TWICAl  NIMA  ■ MOTOR 
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Mir*  atv 
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MOTOR  SPEED  - S FULL  LOAD 


\ 

% 
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Jam  Load  Burnout  Protection 
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TWIN  DISC,  INCORPORATED  • RACINE,  WISCONSIN  USA. 

TEL:  UlL-63h-19Al 


Another  version  ot  the  Fluid  Power 
TokttOfl  The  housing  ot  the  Model 
MUC  is  designed  with  on  SAI  tlange 
at  both  ends  One  tlange  connects 
to  the  engine  flywheel  housing,  and 
the  other  to  mating  equipment  such 
as  a Inchon  power  take-otf  reduc- 
tion gear  transmission,  etc  Sues 
available  are  17  5 and  21 


INGlNf 

firwntu  HVWMMl 

HOUSING  / ntJlD 

COUfllNG 


I N<  INI 


IKAN'.MliS  ION 


HUID  COuniNO 
out  fur  ihA/j  nrwHtu 


•otM  WHCOKWn  4M0J  USA 

Hha  One  mi*  *0*0*01  SA.  NNr 

W Omc 

(tnufo  **m  |ngAW3 

• Doc  |*o»  fa*)  tio  fc*go 
po*«  C¥V»  Hong  «ong  • Mn  0*c 
tPucAc|  A«>N*v  NSW  Au*ro 
HO  • Nnr  Disc  (SomWi  AMco)  f*V) 
IKS  MN>nn«it>utg  SouP  V <o 


IMPORTANT  NOTICE:  Twin  Disc.  Incorporated  reminds  users  ol  these-  products  that  their 
sate  operation  depends  on  use  in  compliance  with  engineering  mtormation  provided 
In  this  cataiog  Users  are  also  reminded  that  sate  operation  depends  on  proper  in- 
stallation. operation  and  routine  maintenance  and  inspection  under  prevailing  con- 
ditions It  is  the  responsibility  ot  users  (and  not  Twin  Disc,  Incorporated)  to  provide  and 
install  guards  or  satety  devices  which  may  be  required  by  recognized  satety  standards 
or  by  the  Occupational  Satety  and  Health  Act  ot  1970  and  its  subsequent  provisions 


CF-9 


CLUTCHES 

(CODE  CL) 


I 

f 


LIPE-ROLLWAy 

Lip*  Rollway  Corporation  Tal  315*488  5411 
806  Emarton  A*«  Syracuse.  N Y 13221 


LIPE 


TAKES  ALL  THE  PUNISHMENT 
VOU  CAN  PUSH  ON  IT 


New  from  concept  to  hardware.  Hydraseal  has 
no  equal  Vehicles  that  stop  as  much  as  they  go 
need  Hydraseal -the  self-contained  wet  clutch 
of  the  future,  available  today. 

Hydraseal  will  tolerate  more  slippage  and  inching 
than  any  other  clutch  Yet.  when  used  with 
standard  transmission,  it  costs  tar  less  and  is 
much  lighter  than  an  automatic  transmission/ 
torque  converter  combination  Hydraseal  is  the 
perfect  alternative  for  all  extra  tough  clutch 
applications  Sizes  range  from  12  to  1 5H"  with 
both  push  and  pull  release 

Hydraseal  discs,  faced  with  a new  heat  resistant 
material,  operate  in  a bath  of  Lipe  Fluid  — a special 
heat  dissipating  medium  With  this  unique  com- 
bination of  facing  material  and  fluid,  the  Hydraseal 
has  nearly  double  the  temperature  tolerance  of 
a conventional  oil  spray  clutch. 

The  Hydraseal  needs  no  circulating  pump  or 
external  plumbing  required  by  oil  spray  clutches 
yet  it  lasts  up  to  five  times  longer  than  conven- 
tional heavy  duty  dry  clutches,  which  burn  up 
quickly  when  subjected  to  abusive  service 

A release  bearing  carrier  sleeve  mates  the 
Hydraseal  to  the  spline  shaft  Special  high 
reliability  seals  maintain  the  assembly's  integrity 
where  the  sleeve  joins  the  cover  and  the  back- 
plate  Backplate  and  cover  form  the  Hydraseal 
container,  enabling  the  unit  to  be  bolted  directly 
to  conventional  flywheels 

After  the  Hydraseal  has  been  installed,  it  can 
almost  be  forgotten  The  only  maintenance 
r quired  is  a periodic  look  at  the  sight  glass  in  the 
cover  to  chock  the  fluid  level  Should  additional 
Lipe  Fluid  be  required,  the  one  liter  capacity 
can  be  topped  off  through  a quick  disconnect 
fitting  in  the  Hydraseal  housing. 


Lipe  Fluid  level  may  be  checked  quickly  through 
a special  liber  optics  sight  glass  Located  in  the 
Hydraseal  cover  and  visible  through  the  bell  housing 
access  covet,  the  left  photo  indicates  normal  level. 

The  white  ring  in  the  right  photo  indicates  low  level 

An  optional  transmission  brake  is  an  integral  part 
of  the  release  bearing  a?  sembiy  Both  operate 
within  the  Hydraseal  s constantly  lubricated 
environment 

Hydraseal  clutches  engage  and  disengage 
smoothly,  putting  you  in  complete  control  of  your 
vehicle,  even  when  inching  While  it  feels  good 
to  you.  the  operator,  it  also  feels  good  to  the 
transmission,  driveshaft  and  differential  The 
Hydraseal  will  reduce  shock  loadings  80%  over 
dry  clutches  Reduced  shock  loading  extends 
the  life  of  drive  line  components  as  well 
as  the  clutch. 
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ENGAGEMENT  TIME 

Comparison  of  dry  clutch  and  Hydraseal  engagement 
characteristics.  Dry  dutch  exhibits  high  shock  peak 
followed  by  irregular  torque  transfer  pattern  Viscous 
shear  pnenomenon  smooths  out  Hydraseal 
engagement. 
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heat  resistant  disc  facing 

Release  bearing  A transmission  brake 
constantly  lubricated 

Release  bearing  carrier  sleeve 
maintains  Hydraseal  integrity 
at  spline  shaft  connection 

Hydraseal  bolts  directly  to 
conventional  flywheel 

Fluid  level  checked  quickly 
through  sight  glass 

Lipe  Fluid  added  through 
quick-disconnect  filling 

Cover  seals  clutch  to  backplate  x 


Hydraseal  is 


Modular  in  design  Just  slip  the  dry 
clutch  out.  Hydraseal  in  No  assembly, 
balancing  or  adjusting 
Self-contained  Hydraseal  is  a wet 
clutch  that  requires  no  additional 
plumbing,  pumps  or  coolers  for 
the  fluid. 

Economical  Low  cost  to  purchase, 
operate  and  maintain. 

Forgiving  of  drive  line  abuse 

Long  lasting  Can  last  the  life 
of  the  vehicle 


LIPE-ROLLWAy 

Upe-Rollway  Corporation  Tel  315*488-5411 
806  Emerson  Ave  . Syracuse.  N Y 13221 


Typical  Hydraseal  applications 

School  buses 

Pick-up  and  delivery  trucks 

Farm  tractors 

Sanitation  vehicles 

Fork  lifts 

Straddle  earners 

Log  skidders 

Cane  loaders 

Line  haul  tractors 

Dump  trucks 

Fire  fighting  apparatus 

Transit-mixers 

Snow  removal  equipment 

Aircraft  ground  support  equipment 

Construction  equipment 

Articulated  equipment 

Utility  vehicles 

Crane  carriers 

Wreckers 

Yard  /ockies 

S'ationary  power  equipment 


CLUTCH  SIZE 
8-1 
12-1 
13-2 
1 3- J 
1 5*j-3 


HYDRASEAL  SIZES 

MAX.  TORQUE 

AVAILABILITY  STATUS 

85  FT-LB 

Oval gnu  Only 

130  FT-LB. 

Prototype  Hardware 

350  FT-LB. 

Production  Units 

450  FT-LB. 

Prototype  Hardware 

1000  FT-LB. 

Designs  Only 

CL- 


Series 

600 
1 200 
1800 


MlStUriV 
CMT1I  OTNI 
Automatic  CiutcMi 


1200 


CENTRI-DYNE 

AUTOM ATM 


Description 

Simplicity  u the  keynote  o‘  tne  ■ 

Selsbury  CENTRI-DYNE  Clutch. 

I oad  to  the  engine  it  tmoothly  end  ■ 

eutometically  applied  and  released) 
by  control  of  the  driving  engine's  m 

throttle  At  engagement  does  not 
occur  until  e specific  RPM  it  reached, 
there  it  no  load  on  the  engine  during 
cranking  or  idling. 

The  clutch  consists  of  a heavy,  cast 

rotor  which  it  supported  on  the  ■ 

engine's  shaft  The  drum  portion  is 

en  integral  part  of  the  clutch  and  it  • 

supported  on  sealed  bearings  which 

are  pressed  on  the  rotor's  shaft  (or  ■ 

on  the  engine's  shaft  in  smaller  tires). 

At  a predetermined  RPM.  centrifugal  a 
force  causes  the  heavy,  cast  shoes  to 
engage  with  a unique  360°  friction 
lining  in  the  drum/pulley  portion  of 
the  clutch.  During  deceleration,  return 
springs  automatically  disengage  the 
clutch  and  load  from  the  engine 


Features 

Completely  automatic  operation 

Simple  — fewer  moving  parts 

Rapid  heat  dissipation 

Unique  360°  friction  lining 

Unitized  rotor 

Sealed  ball  bearings 

Rugged,  cast  construction 

Extra  capacity  for  non-slip 
operation  under  heavy  loads 

Economical  — extends  the  life  of 
more  costly  engine 

Manufacturer  experienced  in  power 
transmission  products  since  1936 


AppSications 

CONSTRUCTION  INDUSTRY 
Concrete- Vibrators 
Plaster  Pumps 
Cement  Buggies 
Power  Trowels 
Qeneral  Use  Pumps 
Crushers 

Vibrating  Compactors 
Air  Compressors 

AGRICULTURE 

Sprayers 

Pumps 

Harvesting  Equipment 

RECREATIONAL  VEHICLES 
Amusement  Park  Rides 
Golf  Carts 
Motor  Scooters 

UTILITY  VEHICLES 
Transporters 

GENERAL  INDUSTRY 
Pumps 

Portable  Conveyors 
Compressors  (such  as  refrigeration) 


How  to  Select  Clutch  Size 

SALSBURY  CENTRI-DYNE  CLUTCHES  are 
designee  for  4-cycle  engine  applications  with  operating 
speeds  up  to  a nominal  4000  r .p  m 

Trie  dimensions  and  rating  information  given  here  are  basic 
standard  and  intended  for  preliminary  estimating  purposes 
only.  Salsbury  works  closely  with  many  major  Original 
Equipment  Manufacturers  to  provide  special  products  for 
singular  size  requirements,  engagement  speeds,  and  connec- 
tion methods 


A DIVISION  OF  INSTRUMENT  SYSTEMS  CORPORATION 

1010  EAST  62nd  STREET. 

LOS  ANGELES,  CALIFORNIA  90001 

(213)  232-6181 


GRIPMASTER  SERIES 

AUTOMATIC  CLUTCH 

LOW  Cost  - HIGH  Quality 

Lyn  Rugged  and  Dependable 

VittV  Gasoline  Engines 

t HR  f (3  to  8 HP) 

vmi  Electric  Motors 

IL  If  (1/4  to  1 1/2  HP) -1750  RPM) 

IL  • The  SALSBURY  GRIPMAS'iER  AUTOMATIC 

CLUTCH  has  proven  its  dependability  to  give  super 
i or  performance  over  many  years  of  satisfactory 


OUTSTANDING  FEATURES 

1 . Simple  but  sturdy  construction  -*  lew  parts 

2.  Small  in  sue,  light  in  weight 

& 

3 Can  be  installed  without  altering  present 
' shaM  erflenston  , 

' 

4 Simple  adjustments  without  removing 
clutch  Irom  angina 

5 Performance  proved  by  yean  of  dependable 
; service  on  wid<  variety  oi  applications 

• ’•*  • 

6 Highly  recommended  by  users 

7 : Approved  by  engine  manuftctuiers 

8.  Operates  efficiently  m either  directign 


For  Electric  Motors  1/4  to  1-1/2  HP  - 1750  RPM, 
the  Gr^master  provides: 

• Reduced  starting  current  demand . 
e Cushioned  start, 
e Overload  protection. 


e Now  a new  and  improved  design  is  available 
incorporating  still  more  desirable  features  to  meet 
the  severe  demands  of  present  day  installations. 

• Particular  attention  has  been  paid  to  supplying 
the  need  for  light  weight  but  extremely  husky 
construction,  extra  capacity,  exceptionally  long 
wear,  ease  of  adjustment . simplicity  in  servicing  and 
a reasonable  price. 

• The  GRIPMASTER  is  unequalled  in  a low  cost 
but  completely  dependable  automatic  clutch  for 
installations  in  the  lower  horsepower  range. 


For  Gasoline  Engines  from  1 to  6 HP  with  1/2' 

to  1*'  diameter  shafts,  the  Gripmaster  provides 

• Load  tree  cranking  end  idling. 

• Smooth  application  or  release  of  load  by  throttle 
control  only. 

• No  slip  transmission  of  power  at  operating  speeds. 

• Extended  useful  life  of  engine,  belts  and  other 
transmission  components. 

• Insurance  against  stalling  or  damage  from  sudden 
overloads. 


Complete  Design  Capability 


When  it  comes  to  automatic  clutches  and  belt  drive  torque  converters.  Selsbory  wrote  the  book.  We  heve  complete 
in-house  design  capabilities.  As  an  engineer  oriented  company,  we  can  adapt,  revise  or  innovete  depending  on  your 
transmission  needs  Over  the  years,  Salsbury  Industries  has  designed  and  applied  transmissions  for  use  in: 


• Agricultural  equipment 

• All  terrain  vehicles 


• Concrete  pumps 

• Snowmobiles 


• Utility  trucks 

• Electrical  generators 


• Hydreulic  lifts 

• Gas  and  electric  town  cars 


Call  us  direct,  or  return  our  reply  card  with  your  transmission  requirements  TODAY  Let  our  experienced  team  of 
design  engineers  and  technical  salesmen  demonstrate  what  forty  years  of  experience  in  power  transmission  design  can 
do  for  you. 


A DIVISION  OF  INSTRUMENT  SYSTEMS  CORPORATION 

1010  EAST  62nd  STREET, 

LOS  ANGELES,  CALIFORNIA  90001 

(213)  232-6181 


How  to  Identify  a 
Spicer  Clutch 

All  Spicer  clutches  are 
stamped  with  a complete  part 
number  These  numbers 
appear  on  the  outside  ring 
(Fig  A)  of  a full  ring  bracket 
on  tne  top  of  the  cover  (Fig 
B)  or  on  one  ot  the  legs 
ot  the  cover  (Fig  C) 


DANA  CORPORATION  • SPICER  CLUTCH  Division 
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General  Information 


Shown  on  right  of  page  are 
the  design  configurations 
available  in  Spicer  clutch  cover 
assemblies  Each  type  has  the 
same  open  rigid  bracket 
which  minimizes  cover  de 
flection  and  provides  maxi- 
mum ventilation  of  the  entire 
assembly  so  essential  for 
adequate  cooling 
Cover  assemblies  are  available 
for  3-bolt  and  6 bolt  mount- 
ings. providing  excellent 
rigidity  and  stability  Six-bolt 
designs  are  available  in  the 
full  range  of  covers  (61/?" 
through  12")  (165  1 mm 
through  304  8 mm)  while 
3-bclt  covers  are  rr  ado  in 
8V:"  (2159  mm)  *hrou gh 
10%"  (260  7 mm)  sizes 
Single  or  two-spring  leveis 
(depending  on  clutch  si*e  and 
application  requirements) 
provide  equalized  three-pomt 
pressure  on  the  clutch  plates 
assuring  retention  of  parallel- 
ism throughout  the  life  of  the 
clutch 

Exclusive  Spicer  Design 
Features  Assure  Longer 
Life! 

Because  the  pressure  springs 
do  not  come  in  direct  contact 
with  the  pressure  plate  they 
are  not  subiected  to  excessive 
heat  a maior  cause  of  clutch 
wear  and  subsequent  failure 
The  springs  remain  cooler, 
maintaining  a more  constant 
pressure  throughout  the 
greatly  extended  clutch  ser- 
vice life 

Spring  load  is  transferred  to 
the  pressure  plate  through 
release  levers  Because  the 


spring  load  is  multiplied 
through  a lever  ratio,  a lesser 
number  of  springs  are  re- 
quired This  Spicer  feature 
results  in  more  pressure 
less  weight,  and  much  longer 
life 

The  upward  force  of  the 
spring  along  line  A ' forces 
the  lever  to  pivot  around  point 
B . exerting  a downward 
pressure  at  point  C”  Dis- 
tance A B being  greater 
than  B-C'  multiplies  the 
pressure  in  proportion  to 
the  relative  distances 


Flat  or  Pot  Type  Flywheel 
Mounting 

Spicer  clutch  cover  assem- 
blies are  available  in  6%” 

(165  1 mm)  through  12" 
(304  8 mm)  diameters  for  flat 
flywheels  and  in  most  diam- 
eters for  pot  type  flywheels 


. | .«■  mm  I.  


Cov®<  Style  and 
Bolt  Hot*  Pattern 


3 Bon 
Single  St><  ng» 


3 Pair* 

Single  Springs 


3 Bolt 
Double 


6 Holes 

Double  Sonngt 


3 Pairs 
Double 


Spicer 
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CL-7 


Spline  IO  T ype 


4 S'  RIG/ORG  100156  1 

4 S'  HIG/OHG  100229  1 

4 S'  RIG/ORG  100420  1 


OAMP  ORG  100403  l 
DAMP.  ORG  10048.’  I 
DAMP,  ORG  100 738  1 


DAMP, 'ORi 
RIG/ ORG 
RIG/OHG 
RiG/Cf  R 
RIG  ORG 
RIG/ORG 


8 SO.’  16 
100139  1 
100188  1 
11X1,’  SO  1 
100108  1 
860?  14 


DAMP.  ORG  100.-0 
DAMP  ORG  100/81  1 
! 'AMP  ORG  10029? 2 
DAMP  ORG  10004.’  1 
DAMP  ORG  100159  1 
DAMP  ORG  100445  1 


RIG/CER  1014’?  1 

RIG/ORG  100360  1 

DAMP  ORG  9002  30 

RtG/ORG  '01274  I 

RIG/CER  1014,’B  1 

RIG  Ml  1 100705  1 

RIG/ORG  100i’91 

RIG-ORG  100160  1 


DAMP  ORG  1004  ’0  1 
DAMP  ORG  100301  1 
DAMP  ORG  100431? 
DAMP  ORG  100404  1 
DAMP  ORG.  900.'  15 


DAMP  ORG  101408  1 
DAMP/CE  R 101437  1 
DAMP  ORG  101243  1 
DAMP/CE  R 101438  1 
DAMP  ORG  101396  1 
DAMP  CER  101439  1 
DAMP  ORG  101193  I 
DAMP/CE  R 10U40  1 
RIG/CF  H 101336  1 


DAMP  Cf  R 100434  l 
DAMP  CE  R 100794  1 
DAMP  01  R 100  795  1 
DAMP  CER  101309  1 
DAMP  MET  100197  i 
DAMP/ORG  100170  1 
DAMP  Cl  R 101491  i 
DAMP  CER  101423  1 
DAMP'CER  101501  1 
RIG  ORG  100134  1 
RlG.ORG  100161  1 
DAMP  CER  1014’?  1 
DAMP  ORG  100325  1 
DAMP  ORG  100481  1 
RIG/CER  101434  1 
RIG/ORG  100291  1 
DAMP  ORG  100440  1 
RIG.ORG  100424  1 
DAMP  CER  101420  1 
DAMP  CER  101421  1 
DAMP  ORG  100483  1 
DAMP.ORG  100484  1 
M'G  ORG  100458  1 
RIG/ORG  11002  16 


DAMP.ORG  100345  1 
DAMP  ORG  100486  1 
DAMP.ORG  100143  2 
RIG  ORG  1 01X185  5 
DAMP  ORG  100900  1 
DAMP  ORG  100339  1 
DAMP  ORG  101316  1 
DAMP  ORG  10016?  l 
DAMP, ORG  '00295  1 
DAMP  CER  101439  1 
DAMPORG  100333  1 
RIG/ORG  1 00008  1 


DAMP  ORG  960?  4 
DAMP  ORG  100391  1 
DAMP  ORG  100466  1 
DAMP  ORG  100398  1 
DAMP  ORG  100329  1 
DAMP  ORG  100214  1 
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Spicer 


Spline 

10 

Type 

Disc 

9 , Disc 

’V  10 

5S" 

DAMP/CE  R 

100855  1 

’S."  10 

6S" 

DAMP  ORG 

100480  2 

•V  15 

6S- 

RIG/ORG 

1 009 1 8 1 

1"  17 

6S“ 

RIG/OHG 

101478  1 

IS'  10 

6S" 

DAMP  CE  R 

1014  79  1 

IV  10 

5S" 

RIG/CER 

100762  2 

IS"  10 

5S* 

DAMP/CE  H 

100724  1 

IS"  10 

' . 

R'G/ORG 

'00297 3 

6S* 

RIG  ORG 

100201  2 

'S’  10 

5 S' 

DAMP  CER 

101418  1 

IS"  10 

6 S' 

DAMP  ORG 

100486  1 

IS"  >0 

6S 

DAMP  ORG 

100058  2 

IS"  10 

6% 
4 S' 

RIG  ORG 

10002  41 

iS"  10 

RIG/C  1 R 

100710  1 

i S’  10 

6S* 

RIG/ORG 

100090  1 

IS"  10 

6S' 

HIG/OHG 

100 ' 48  l 

IS"  10 

6S' 

RIG/OHG 

100719  1 

10  Disc 

r to 

6“ 

DAMP  ORG 

100121  1 

1-  10 

6" 

RIG/ORG 

100168  1 

IS,"  10 

6S" 

DAMP  ORG 

100464  i 

IS"  10 

6" 

DAMP/ ORG 

100075  1 

IS"  10 

6“ 

DAMP  ORG 

100176  1 

is"  10 

6" 

DAMP  ORG 

1 004 1 0 1 

IS"  10 

6" 

RIG/ORG 

100406  1 

is"  10 

6" 

DAMP.  ORG 

1001 75  1 

IS"  '0 

6” 

DAMP  ORG 

HX1393  1 

IS"  17 

6- 

RIG  Ml  T 

100357  1 

IS"  10 

6'," 

DAMP  ORG 

100400  1 

’\?  17 

6" 

DAMP  ORG 

'00324  1 

>*..  19 

6“ 

MIG.  ORG 

10001 J 1 

IS"  27 

6" 

RIG,  Mt  1 

100368  1 

10’S.  Disc 

iv  10 

6S’ 

DAMP/ORG 

100560  1 

is"  10 

6S“ 

DAMP  ORG 

100555  1 

10',  Disc 

1"  23 

6 S' 

DAMP  ORG 

100631  1 

IS,"  10 

6 S' 

DAMP  ORG 

101462  1 

is"  10 

6S" 

DAMP  ORG 

100348  i 

Spline 

ID 

Type 

Disc 

11  Disc 

1-  10 

6S' 

RIG/CER 

100759  1 

1*  10 

6S* 

RiG/Cf  R 

100757  1 

1"  10 

7" 

DAMP/ORG 

100142  1 

1*  23 

7* 

DAMP  ORG 

100468  1 

IV  15 

6S' 

RIG/ORG 

100919  1 

IV  15 

6 S' 

RIG  ORG 

100920  1 

IS,"  10 

7# 

DAMP  ORG 

1 CX1466  1 

1S“  10 

«V 

RIG  Ml  1 

10044  7 1 

IS”  10 

6 S' 

RIG  ORG 

100364  2 

'S'  10 

6S* 

DAMP/ORG 

101 148  1 

IS'  10 

6 V 

DAMP  ORG 

100731  1 

IV  10 

6 S' 

RIG 'CER 

100704  1 

IS"  10 

6V 

DAMP  ORG 

11002  7 

IS”  10 

6‘V 

RlG.'Ci  R 

100733  1 

1 S'  21 

6H“ 

RIG/ORG 

100448  I 

1’V  19 

6S" 

RIG/ORG 

100250  1 

IS  10 

»’’* 

RIG  ORG 

1 1002  14 

'S’  to 

6S" 

RIG/ORG 

1 004 1 1 1 

IS'  10 

ev 

RIG  CER 

1 (XI 758  1 

4 S 38 

6S“ 

MIG  Cf  R 

101425  1 

4 V 38 

6 S' 

HiG/CER 

101424  1 

IIS  DISC 

IS"  19 

7 S' 

RIG/CER 

100753  1 

IS"  10 

DAMP/ORG 

100467  1 

'S'21 

. 

RIG  ORG 

101(367  1 

1’V  23 

s 

DAMP  Cf  R 

101396  1 

IS”  '0 

/S' 

DAMP/CFR 

101241  1 

12  Disc 

IS'  10 

7* 

DAMP' ORG 

1 0094  6 1 

IS"  19 

7 S' 

RIG/CER 

101269  1 

IS  10 

7* 

RIG/CER 

101293  2 

iS"  21 

7“ 

RIG  ORG 

100460  1 

IS"  10 

7S“ 

RIG  Cl  R 

101292  9 

IS"  21 

7" 

RIG/CER 

101426  1 

r>"  to 

7" 

RIG.  Cl  H 

10084.,  i 

4 S'  38 

7* 

RIG  CER 

•OC 723  1 

Covers 


Cove* 

Pressure 

Plate 

Assembly 

PlatelO 

Style 

Load 

6S  Single  Plate 

6601  13 

4V 

AU 

696 

100163  2 

4 V" 

AU 

436 

100163  3 

4V 

AU 

690 

100163  4 

4V 

AU 

875 

8’W  Single  Plate 

8501  29 

5V 

AU 

970 

8501  30 

5V 

AU 

773 

100000  1 

5* 

AU 

1349 

100000  2 

5“ 

AU 

1 140 

100140  1 

S" 

AUST  IS."  24 

964 

100187  2 

5" 

AU 

1 185 

100187  3 

5” 

AU 

1354 

100233  2 

5S." 

AU 

1496 

100233  3 

6V 

AU 

1795 

8'* .•  Single  Plate 

100066  1 

S'W 

AU 

1170 

9 Single  Ptale 

100418  1 

6’W 

AU 

1850 

9*, a Single  Plate 

100084  1 

sv 

AUST  IS,"  19 

1600 

100105  1 

5V 

AUST  IS,"  24 

1600 

100150  3 

5V 

AU 

1455 

100207  3 

5V 

AU 

1400 

100207  4 

5V 

AU 

1120 

100342  2 

5S" 

AU 

1450 

100859  1 

5 V 

AU 

1600 

9%  Single  Plate 

100459  1 

5V 

AU 

1680 

9*W  Single  Plate 

10001  1 

6" 

AU 

1175 

10001  14 

6“ 

AU 

1490 

100089  1 

6' 

AU 

1 180 

100258  2 

5V 

AUST  1 27 

1550 

100294  1 

7* 

AU 

1780 

100455  1 

6V 

AU 

1315 

100455  2 

6 V 

AU 

1700 

100709  1 

5X" 

AU 

1765 

10',.  Single  Plate 

100012  1 

5 V 

AU 

1700 

100012  2 

5S“ 

AU 

1500 

100167  1 

5V 

AUST  IS,"  19 

1700 

100184  2 

5S" 

AU 

1500 

100252  2 

5 V 

AU 

1750 

100302  1 

5V 

AU 

1482 

100376  1 

5*" 

AU 

1020 

100421  1 

6*" 

AUST  IS,"  24 

1500 

100454  1 

5S" 

AU 

1305 

100456  1 

5S" 

AU 

1020 

100456  2 

5V 

AU 

1450 

100456  3 

5H" 

AU 

1690 

100853  1 

5V 

AU 

1020 

10*W  Single  Plate 

100446  1 

6S" 

AU 

885 

100740  1 

e\“ 

AU 

1000 

101377  1 

6V 

AU  ST  IS'  10 

1450 

Cover 

Pressure 

Plate 

Assembly 

PlatelO 

Style 

Load 

1 1"  Single  Plate 

1101  8 

6S" 

AU 

2200 

1101  10 

bS" 

AU 

1260 

1101  12 

6S“ 

AU 

1630 

100369  1 

6S' 

AUST  i*W  27 

1450 

100370  1 

6S’ 

AU 

1450 

100370  2 

6S" 

AU 

1450 

100370  3 

6S“ 

AU 

1630 

100370  4 

bS" 

AU 

2030 

100370  6 

bS" 

AU 

2030 

100387  1 

6S* 

AUST  IS."  24 

1450 

100430  2 

8S* 

AU 

2200 

1004  74  1 

6V 

AUST  IS"  29 

1450 

HX1716  2 

6’W 

AL 

2000 

100716  4 

6’W 

Al 

2200 

100732  1 

6'W 

Al 

2000 

100732  3 

6’W 

Al 

2400 

100732  4 

6'W 

Al 

181X1 

100742  1 

6S" 

AU 

1450 

100755  1 

6’W 

Al 

1325 

100755  2 

6'W 

Al 

850 

100755  3 

6'W 

Al 

1050 

100755  6 

6’W 

Al 

2450 

100756  1 

6’W* 

Al  ST  1 V 29 

1055 

100761  1 

6H" 

AU 

1940 

100763  1 

6’W 

Al 

2100 

100763  2 

6’W" 

Al 

1600 

100816  1 

6’W" 

Al 

1200 

101061  1 

6'W 

AL  ST  1 V 29 

1600 

101407 

6S" 

Al  ST  1'V  23 

1800 

101489 

6S” 

Al 

1800 

101 160  2 

6'W 

Al  ST  IS"  27 

241X1 

101164  2 

6S" 

Al  ST  1’V  23 

1800 

1 10086  IX 

7\“ 

DD 

IS”  10 

1000 

1 10133  X 

7S* 

DD 

IS”  27 

1000 

1 10201  IX 

7S" 

DD 

IS”  27 

1000 

1 10348  ?X 

7S" 

DD 

IS”  10 

1200 

1 10383  IX  6\ 

DD 

IS”  27 

1000 

1 10684  IX  6S 

DD 

IS"- to 

1600 

1 10684  4X  6 S' 

DD 

IS"  10 

1600 

110728  IX  6S" 

DD 

IS”  10 

1400 

110728  2X  6S" 

DD 

IS"  10 

1000 

1 10728  3X  6S" 

DD 

IS"  10 

1400 

1 10728  4X  bS 

DD 

IS”  10 

1000 

1 10 ’84  IX 

7S" 

DD 

IS"  25 

1600 

1 10784  2X  7V 

DD 

IS"  25 

1600 

1 10’86  IX 

7\" 

DD 

IS'  25 

1400 

110785  2X 

7 S" 

DD 

IS”  25 

1000 

110786  3X 

7S" 

DD 

IS"  25 

1400 

1 10786  4 X 

7S“ 

DD 

IS"  25 

1000 

12  Single  Plate 

100730  2 

9S’ 

AU 

2600 

100735  4 

6V 

AL 

2400 

100735  6 

6S“ 

AL 

1600 

100746  1 

6S” 

AU  1* 

W 27 

1610 

100747  1 

6H” 

AU 

1610 

100754  1 

7" 

AU 

2310 

100765 2 

6V 

Al 

2200 

100890  1 

6S- 

AL 

2600 

13  Single  Plata 

101227  1 6S" 

101227  3 6S" 


Al 

AL 


2600 

2200 
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1/  Clutches 

Bulletin  326 


TWIN  DISC.  INCORPORATED  • RACINE,  WISCONSIN  U.S.A. 

TEL:  Ulii-63ii-198l 


Small  Mechanical  Clutches 

Model  V Clutches  are  designed  for 
use  m vanous  types  o<  applications  re- 
quiring cut-off  or  service  clutches  up  to 
20  hp  capacity  Available  in  3v>  and  4 V 
sizes  with  gear-tooth  type  driving  plates 

Medium 

Mechanical  Clutches 

Model  CL  Clutches  are  available  in  sizes 
5.  6 8.  10  and  IT  Most  sizes  available 
in  1 , 2 and  3- plate  construction  Working 
horsepower  per  100  rpm  ranges  from 
1 9 to  19  3 Working  torques  range  from 
97  to  1014  lbs  -ft  Torque  capacity  can 
be  increased  33%  by  use  ot  heavy-duty 
driving  plates  on  6 through  11*  sizes 


Large  Mechanical  Clutches 

Models  E and  EH  Clutches  are  over- 
center type  clutches  for  extra  heavy 
duty,  high  horsepower,  high-torque  op- 
erations Sizes  include  14,  16  and  18' 
diameter  The  18  model  is  available  m 
1.  2 or  3-plate  construction  Working 
horsepower  per  100  rpm  ranges  from 
17  51O108  Working  torques  range  from 
915  to  5655  lbs -ft  Maximum  engine 
horsepower  recommended  includes 


170  to  740  hp  for  light-duty;  130  to  430 
hp  tor  normal-duty  and  95  to  250  hp  for 
heavy-duty  Complete  range  of  optional 
dnvmg  rings,  throwout  forks  and  hand 
levers  available 

Medium  Air  Clutches 

Medium  Model  PO  Air  Clutches  are 
available  in  sizes  of  8.  10  and  1 1 V di- 
ameters and  in  1 . 2 or  3-plate  construc- 
tion Horsepower  per  100  rpm  ranges 
from  3 7 to  33  3 Slip  torque  (130  psi) 
ranges  from  390  to  3480  lbs  -ft  ..torque 
capacity  can  be  increased  33%  by  use 
ot  heavy-duty  plates 

Large  Air  Clutches 

Large  Model  PO  Air  Clutches  are  avail- 
able m sizes  14.  18.  24.  30.  36  and  42' 
diameters,  with  most  sizes  available  m 
1 . 2 or  3-plate  construction  Horsepower 
per  100  rpm  ranges  from  35.7  to  2630 
Slip  torque  (130  psi)  ranges  from  3750 
up  to  276,000  lbs  -ft 


Spider  Drives 

For  customers  able  to  purchase  in  quan- 
tity requirements,  complete  spider 
drives  (spider  flange  plus  hub)  can  be 


made  available  for  some  Model  CL.  E. 
EH  and  PO  Clutches  Both  bronze- 
bushed  type  spider  drives  and  ball 
beanng  typo  spider  dnves  are  available 


C,  SP  and  IBF  Clutches 

These  model  Twin  Disc  clutches  are  of- 
fered in  a wide  range  of  configurations 
for  specific  OEM  requirements  Sizes 
include  6 through  21"  with  an  optional 
number  and  type  of  plates  These  dry 
clutches  feature  over-center  construc- 
tion Normal  duty  capacities  range  from 
28  to  1255  hp  Request  Bulletin  339 


Rubber  Block  Drives 

Twin  Disc  offers  Rubber  Block  Drive*  for 
internal  combustion  engine  power 
transmission  applications  that  do  not  re- 
quire a disconnect  clutch  These  are  ex- 
cellent for  installations  such  as  pumps, 
compressors,  and  single  and  double 
bearing  generator  drives  Standard 
sizes  available  include  an  1 1 . 1 4. 1 8 and 
two  21’  units  One  21 " unit  has  a single- 
row of  blocks,  the  other  21  ’ unit  contains 
a double-row  of  blocks  Other  sizes  can 
be  purchased  in  production  quantities 
only  Request  Bulletin  313 


CL-10 


TWIN  DISC,  INCORPORATED  • RACINE,  WISCONSIN  USA. 

TEL:  hlb-63h-19fll 


UNIVERSAL  ONE-WAY 
CLUTCHES 

• Poiithe 

• One-Way 

• Non-Reverting 

• Few  Parti  — Quality  Construction 

• Long  Life  — Low  Maintenance  Coil 


DESIGN 

Tho  principle  of  operation  of  tho  L'nivoraol  One-Way 
Over- Running  Clutch  io  readily  apparent  from  the  inter- 
nal view  of  the  mechanism  shown  above  Power  la  trans- 
mitted In  one  rotative  direction  by  the  simultaneous  lock- 
ing wedge  action  of  the  three  rollers  against  the  outer 
clutch  race,  with  free  wheeling  action  in  the  opposite 
direction 

The  contour  angles  of  the  inner  race  are  acientiAcally 
designed  for  maximum  torque  capacity  and  minimum  drag 
on  reversal  Although  the  roller  springs  carry  no  load, 
their  light  spring  action  inaurea  the  constant  contact  of 
all  three  rollers  at  all  times  with  the  clutch  race  surface 

The  simplicity  of  this  design,  coupled  with  heavy  duty, 
quality  construction,  insures  long  life  and  trouble  free 
operation  with  Universal  One-Way  Clutches. 


There  are  no  springs  carrying  load,  no  teeth  or  light 
working  mechanism  to  bend  or  break,  and  no  fabric  fac- 
ings to  be  renewed  Wear,  if  any,  is  automatically  taken 
up  by  ins  springs  and  does  not  affect  the  accurate  opera 
tion  of  the  Universal  Clutch 

The  rollers  move  in  a Aim  of  light  machine  oil  and  all 
parts  operate  in  oil.  When  there  is  movement  of  the 
rollers,  there  is  no  load,  and  when  there  is  load,  there  is 
no  movement  Accordingly,  there  is  practically  no  wear 

CAPACITIES 

The  Universal  One-Way  Clutch  is  available  in  sites  to 
transmit  from  12S  Inch-Pounds  to  >3,000  Inch-Pounds 
Torque,  with  shaft  bores  from  V*  inch  to  4 inches  We  can 
furnish  either  the  single  or  two  shaft  hub  assemblies. 
Complete  dimensional  details  will  be  found  on  Page  3. 
Prices  are  listed  In  the  Section  9B  Price  Schedule 


SPECIFICATIONS 

The  outer  and  inner  races  of  the  clutch  are  made  from 
Anest  material,  carburised,  hardened  and  ground,  and  will 
withstand  even  greater  locking  pressure  than  the  permis- 
sible inch  pourdt  torque  applicable  to  the  shaft.  The 
rollers  are  mads  from  tool  steel,  hardened  and  ground 
If  subjected  to  exces.  ive  overload,  the  shaft  would  twist 
off  before  the  clutch  race  or  rollers  would  fail. 

OPERATION 

With  the  slightest  movement  In  reverse,  the  Universal 
One-Way  Over-Running  Clutch  automatically  locks — posi- 
tively preventing  the  slightest  reversing  action.  No  parts 
can  jam — power  applied  in  forward  direction  instantly  re- 
leases the  pressure  against  tbs  outer  race  of  the  clutch 
and  the  motion  it  smooth  and  Instantaneous 

The  number  of  timra  that  the  clutch  can  be  stopped 
and  started  with  the  rollers  locking  and  unlocking  is  prac- 
tically unlimited  Clutches  in  operation  on  installations 
are  performing  at  the  rate  of  20  and  more  such  actions  per 
second  with  accuracy  and  dose  precision 

Universal  Gear  Division  - 


APPLICATIONS 

Applications  where  the  Universal  One-Way  Clutch  can 
bo  used  to  advantage  are  practically  unlimited  Wherever 
ratchets,  "no-backs",  over  running  clutches,  or  other  type 
dutches  are  used,  or  have  proved  unsatisfactory,  consider 
this  positive,  instantaneous,  non-alip  unit.  No  application 
is  too  heavy  or  too  delicate. 

For  converting  alternating  motion,  either  reciprocating 
or  rotary.  Into  one-way  movement,  the  Universal  One-Way 
Clutch  is  almost  100%  eff iclent,  and  will  drive  from  the 
outer  ring  or  from  the  hub  at  the  center.  The  direction 
can  bo  reversed  by  simply  reversing  the  internal  assembly. 

SERVICE 

Because  of  simplicity  of  design  and  heavy  duty  con- 
struction. you  may  expect  long  life  and  low  cost  main- 
tenance with  Universal  One-Way  Clutches. 

Our  Engineering  Department  will  be  glad  to  cooperate 
In  Atting  our  unit  to  your  particular  Job  Just  forward 
apeciAcetiona  to  our  Homa  Office,  and  we  will  be  pleased 
to  furnish  recommendations  for  your  installation. 

American  Marsh  Pumps,  Inc. 


722  Porter  Street,  • Lansing,  Michigan 

Tel.  517-189-1171 
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CONNECTORS 

ELECTRICAL  and  BATTERY  TERMINAL 


(CODE  CN) 


connectors 


AMPHENOL  44  series 


AMPHENOL  NORTH  AMERICA 


A O*'»'or>  <t  8u"Mr  Co>po>*i  on 

AMPHENOL  NO** TH  AMERICA  OIvlMon  N»»4q  S1SS  Y(X*  Road  •<>•»  B>OOA  M n»»  80S?* 


(Tel.  312-986-2300) 


construction  features 


Primary  J 


Available  Configurations 

Amphenol  44  Senes  connectors 
are  available  now  m 1 2 34  5 and 
6 contact  configurations  We  can 
design  and  manufacture  custom 
or  special  connectors  to  solve  your 
unique  interconnection  problems 
Consult  the  sales  office  nearest 
you  listed  on  the  back  cover 
tor  information 


Easy  Mating.  S mpie  positive 
push  pull  mating  and  disconnect 
require  no  special  assembly 
instructions  Obvious  visual  and 
mechanical  mating  indicators  help 
avoid  damage  to  components  that 
could  result  m lost  or  intermittent 
circuits 

Panel  Mounting  44  Series 
receptacles  can  be  panel  mounted 
in  addition  to  being  used  m cabie- 
to-cabie  applications  Contact  the 
sales  ottice  nearest  you  listed 
on  the  back  cover  tor  recommen- 
dations on  panel  mounting  ot  the 
44  Senes  tor  your  application 
Materials  The  resilient  material 
used  m the  Amphenol  44  Series 
connectors  allows  the  'fisulator 
to  be  molded  as  one  complete 
unit  This  material  has  proved  to 
be  the  most  resistant  to  salt  spray 
shock  and  vibration  Amphenol 
Poke-Home’  contacts  are  made 
ol  a copper  alloy  with  electrotin 
piatmg  This  combination  of  mater 
ial$  provides  a highly  waterproof 
connector  at  a low  cost 
Operational  Characteristics 
Voltage  Rating  Limiting  operating 
voltage  at  sea  level  250  volts 
AC  RMS 

Current  Rating  8 amps  continuous 
Temperature  Range  Continuous 
operation  from  -AO^C  to  ♦ 105°C 


Environmental  Sealing.  The 

mating  seals  (Primary  and 
Secondary)  as  wen  as  the 
discrete  w re  seats  resist 
entry  of  liquid  into  the 
connector  causing  electric  or 
electronic  circuit  failures  (not 
intended  tor  .pmersibie 
applications) 

High  Reliability.  Hooded 
temate  contacts  plus  a molded  in 
polarising  Hat  lor  proper 
contact/ connector  alignment 
Durable.  Tne  resilient  connector 
body  is  highly  abrasion  resistant 
and  highly  impervious  to  water 
lubricants  fuel  ozone  and 
road  salts 

Long  Service  The  unique  one 
piece  she1'  and  insert  construction 
minimises  the  number  ot  parts  and 
fa  lure  modes  for  predictably  long 
service  life 

Low  Installed  Cost  Punch  press 
contacts  permit  the  use  ot  automat- 
ed stripping  and  crimping  equip 
ment  for  lower  on-line  production 
and  installed  assembly  costs 
Low  Maintenance  Cost  44  Senes 
Connectors  can  easily  be  fieid- 
serviced  using  me*pens*ve  hand 
crimp  and  contact  msertion/re- 
movai  tools  minin-  sing  equipment 
downtime  and  maintenance  time 


Test  Data  Environmental  and 
performance  test  data  on  connec- 
tors and  contacts  is  available  upon 
request 


Terminations 

e Punch  press  contacts  can  be 
crimped  on  automatic  semi- 
automatic or  manual  equipment 
e Contacts  accept  wire  sizes  ot 
14  16  and  18  AWG  with  an 
overall  wire  insulation  diameter 
range  ot  080  to  130  inches 
(2  03  to  3 30mm) 
e Standard  contact  packaging 
is  reels  ot  5000  units  for  auto- 
matic. semi-automatic  machine 
crimping 

e Contacts  are  aso  available 
individually  packaged  tor  hand 
tool  crimping  in  bags  o*  100 
500  or  1000  pieces 


CN-2 


MATED 


Sack*!  Contacts 


Termination 


Wool  o*  5000  contact! 


shipped  on  can  i*'  stnps  tor 
uS*  min  sem.  automatic 


Crmpmg  machine 


44  100  1 4T4P  100(1011 


44  10?  1414S  100(101 


ti  01  (deviation  specifies 


contacts  removed  Irom 
'eels  and  individually 
oackaoed  m bags  of  1 00 
500  or  1000  tor  band  tool 


44  too  1414P  1000101) 


44  10?  1414S  1000101) 


ipmg  applications 


AMPHENOL  NORTH  AMERICA 

A Ovifton  Bb^ir  Ajmo  G>por«r 
'*°"TH  **«"«:*  OMaiaa  Head quan*'*  .1??  York  Road  *Oak  Brook  no.,  *04?) 

dimensions  & part  numbers  (iw.  312-986-2300) 


Connector  Dimensions 


1 T#0  I mat 
(45  ?1  mm  1 


connector  Hart  Numbers 


No  of 

Contacts  I 


Pari  Number! 

Becepfar  ** 

14  ' 4 ' 

44  104  1000?  0? 

44  (04  100C3  0? 

44  104  10004  0? 

44  104  1 0005  0? 

44  104  1 0006  0? 


44  103  10001 
44  103  1000? 
44  103  10003 
44  103  10004 
44  103  10005 
44  103  10006 


RECEPTACLE 


1 ?S?  mat 
3?  56  mmi 


? ??0  (mat  1 
1 3?  56  mm  1 


Number  of 

B 

4a* 

C*  005  In 

(?  13  mm) 

Contacts 

inches 

mm 

Inches 

mm 

t 

500 

1?  TO 

445 

11  30 

2 

6?0 

15  75 

470 

11  94 

3 

r?i 

1#  31 

571 

14  so 

4 

83? 

?t  13 

68? 

17  3? 

S3? 

?1  13 

68? 

173? 

« 

m 

?4  03 

736 

?0?? 

Inserl  Configurations 


Contact  Pari  Numbers 

Pin  Contact—  Ri  '-ptacies  Only 


Socket  Contact  — i *ed  ,nP  js  Only 


Nol*  ncto*  assembly  mv 
packaged  mm  contacts 


I*; 
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AUXII IARY  CONTAC  T KIT 

ton  ust 

WIKI 

CATALOG 

DESCRIPTION  WITH 

AMU  SO  mm 

NUMBER 

.•..Ai'.ti  I'OWIHI’I  f tax  ITS  SBX  390 

housing  with  spongs 
contacts  lelaming  pins 
ft  cable  ties 

IB  to  1?  0 8?  to  3 31 

6344 

ItTl  H f mtutmim  tvnmitm  W mmprrr  MN>  t«4  nNMf 

NIMBI  Kl  1)  VOITAGI  Kl  Y CODE 

Voltage  keys  in  < onnei  tors  o(  the  same  color 

will  engage  proper  slot. 

Connectors  of  different  color*  will  no!  engage  thereby  preventing  Improper 

connection.  

COLOR  KEV  VOLTAGI  RECOMMENDED:  


Yellow 

12V 

• OS 

36V 

Otange 

IHL 

Blue 

48V 

Red 

24V 

72V 

MAM  \l  Kill  \SLS  

Insulated  non  i otrosive  steel  structure  Prov  ules  smooth  and  efficient  power 
connection  disconnection,  maintains  connector  alignment 


DE  SCR  ten  ON 

HARDWARE  KIT 
INCLUDES 

CATALOG 

NUMBER 

Hjitfi  v bracket 
w«th  hartlw.tte 

7 a m'vvc  7 nutt 
7 tOCkwathm 

993G1 

Chilli  T»uck  bracket 

with  hardware 

2 scievws  2 nuts 
2 lochwnshws 

99401 

CABLE  C LAMPS  

Underwriters  1 aboratories  Inc  requires  use  of  cable  damps 

when  contacts 

are  soldered  to  unsupported  leads. 

DESCRIPTION 

FOR  USE 
WITH 

HARDWARE  KIT 
INCLUDES 

CATALOG 

NUMBER 

Ute  alone  or  with 
A ‘ Frame  Handle 

SbX  1 75 

1 u rew  1 nut 
1 lock  washer 

94SG2 

Us*  alon*.  with 
manual  teleuse  Of 
"A"  f tame  Handle 

SBX  3 SO 

1 screw  1 nut 
1 lockwasher 

91IG2 

aJ  Anderson  Power  Products  Inc.  us  newton  st  boston  ma  02135/TEi  787.5mo 


“A”  FRAME  HANDLES 

Polycarbonate  Lexan*  handle  relieves  unnecessary  strain  on  cables  when 

disconnecting. 

FOR  USE 

WITH  DESCRIPTION 

HARDWARE  KIT 
INCLUDES 

CATALOG 

NUMBER 

SBX  175  One  handle  with 

hardware 

2 screws  2 nuts 
2 lockwashers 

995G1 

SBX  350  One  handle  with 

hardware 

2 screws  2 nuts 
2 lockwashers 

996G? 

REDUCING  BUSHINGS  Assures  proper  fit  for  smaller  cable  sizes 
For  crimping  purposes  only. 


FOR  USE  WITH 

AWG  WIRE  SIZE 

CATALOG  number 

SBX  175 

1 

5687 

2 

5690 

4 

5693 

6 

5663 

10 

5648 

SBX  350 

2'0  to  1/0 

5918 

CRIMPING  TOOLS 

Use  recommended  crimping  tool.  Crimping  by  other 

means  may  disturb 

contact  position  in  housing  and  or 

produce  high  resistance  joints. 

FOR  USE 
WITH 

WIRE 

SIZE 

CATALOG 

NUMBER 

SBX  175 

1/0 

1368' 

SBX  350 

2/0 

Auxiliary 
Contact  Kit 
(POWERPOLE) 

3/0 

1351** 

4/0 

300  MCM 

Anderson  t Ifcfnr  Corp  VC  T Bern  h mounting  a moilobtr 


Consult  your  Anderson  Representative  for  details  on  other  available  crimping 
tools. 


EXTRACTION  TOOLS 

To  simplify  disassembly  procedures  when  remov 

ing  contacts  from  housings. 

FOR  USE 
WITH 

DESCRIPTION 

CATALOG 

NUMBER 

SBX  175 

Extraction  tool  with 
insulated  handle 

969P1 

SBX  350 

970P1 

Auxiliary  Contact  Kit 
(POWERPOLE) 

Contact  insertion/ 
extraction  tool 

1 1 1038G2 

*/  Anderson  Power  Products  Inc.  / 145  NEV'TON  ST /BOSTON  MA  02135/TEL  787-5880 


DIVISION  OF  VERNITRON  CORPORATION 


BO*  10  l ACONiA  NEW  HAMPSHIRE  03246 
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Cable  mounting  hardware 


Latch  t-L)  and  Keeper  (-K) 

For  connecting  two  cable-  mounted  connectors  Plug  and 
socket  can  be  equipped  with  either  a latch  (-L)  or  keeper  ( -K) 


Backshells 

Thermoplastic  ( standard ) These  molded  thermoplastic 
backshells,  exclusively  from  Vermtron,  provide  greater  dielec 
tnc  strength  — and  greater  safety  than  metal  backshells 
They  are  also  highly  resilient,  non-denting,  non-rusting,  acid 
resistant  U L recognized  CSA  certified  Color,  black 

Metal  t option -M)  Available  upon  request  Made  of  zinc 
plated  steel,  chromate  dipped  and  painted  with  baked  black 
wrinkle  enamel  finish  Furnished  with  insulating  paper  liners 
U.L.  recognized.  CSA  certified 


63A  Panel  lock  and  stud 

For  locking  a cable-moun' 
mounted  connector  In  p i 
63A  lock  mounts  with  th- 
bracket  The  stud  is  bu 
dash  number  to  conne^ 
available:  see  table  below; 
separately:  Catalog  No  63/- 
style  SB  or  DB) 


Cable  clamps 

Strain  relief  cable  clamps  used  with  round  cable.  For  top 
mounting  (-CCT)  or  end  mounting  (-CCE) 


•*or  to  a panel- 
applications,  the 
>ed  to  secure  the 
nell;  to  order,  add 
.Tiber  (two  types 
cks  are  ordered 
pecify  panel  mounting 


Clamp  opaning  dum  in  (mm) 
min  trait 


STANDARD  CLAMP  S'ZES 


5404  mro  5406 
5408l6fu54l6 


5404  tfitu  5416 
5404ttvu5416lo» 
CCE  mating  D0 


Mounting 


5404  ttvu  5416 
5404  tnru  5416 


Tr-  Beau  Products 
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50  Amps/Series  5500 
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For  panel  interface  mounting 

Heavy  -duty  Beau  5500  connectors  are  compatible  with 
Senes  500  type  The  5500  series  is  a rectangular  blade  type 
connector  rated  at  50  amps  — the  only  50  amp  connector  of 
any  kind  with  the  wide  range  of  2 to  16  contacts  The  5500 
plug  and  socket  are  made  with  Shallow  Bracket  (-SB) 
hardware  for  panel  mounting 

Hermaphroditic  option:  Available  with  any  combination  of 
male  and  female  contacts  in  both  halves 

T ypical  applications  include  heavy-duty  battery  powered 
equipment,  lighting  heating  and  cooling  systems,  large 
power  supplies,  etc 


Contact  orientation 

The  polarization  arrangement  numbers  shown  are  for  sockets. 
as  viewed  from  the  wiring  side  Plug  numbenng  is  the 
opposite 

o polarizing  position 


Specifications 

Current  rating. 

individual  contacts  50  amps 

Voltage  rating . rms  600  volts 

No  of  contacts  2toi6 

Rug  contact  material  Brass . cadmium  plated 
Plug  contact  dimensions  72'L  x 32W  x 09  thick 
(exposed  contact  surface)  (18.3x8.1  x 2.3  mm) 

Socket  contact  Phosphor  bronze,  cadmium  plated 

Double-wipe  socket  engages  both 
sides  of  plug  contacts 

Contact  tails  No  10-32  binding  head  screw 

Contact  plating  options  -03  0003"  (8^m)  silver 

(add  dash  number  to  -04  00001 5"  (C  4^  m)  gold 

catalog  number)  over  0002  (5..  m)  nickel 

-05  00001’(0.3Mm)  rhodium 

over  0002  {S^m) nickel 

Base  insulating  material  High-grade  phenolic,  black 
Shallow  bracket  material  Steel,  baked  black  wrinkle  enamel 

finish  over  zinc  chromate  plating 


Shallow  Brack#! 


BOX  10  LACONIA  NEW  HAMPSHIRE  03246 
IEL  1603)  S24  5101 
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Connoctor  4im«n«ioai 

P«n«i  mounting  dimtntiom 

Kuggottodl 

T V 

L * 1 c . 

1 33  1 94 

1 63 

33  7 49  ? 

41.3 

1 


Custom  Designs 


Solving  difficult  interconnection  problems 
is  a Vernitron  specialty 

You  have  a special  interconnection  problem  Standard  com- 
ponents don  t solve  the  particular  requirements  of  your  appli- 
cation There  is  one  place  you  can  go  where  you  will  find  a top 
management  commitment  to  solving  special  design  prob- 
lems Vernitron  Corporation 

Specials  get  the  involvement  of  our  most  experienced 
design  engineers  — including  the  President  of  the  Beau 
Products  Division  What  makes  our  design  capabilities 
unique  is  a two-told  talent 

( 1 ) the  ability  to  conceive  interconnection  designs  that 
effectively  solve  the  application  problems,  and 

( 2)  the  abi  lity  to  relate  the  design  to  standard  man- 
ufacturing capabilities  — or  to  rethink  the  manufacturing 
processes  to  fit  the  needs  of  the  new  component 


Because  Vernitron  s top  engineers  spend  as  much 
time  designing  our  manufacturing  and  assembly  equipment 
as  they  do  designing  new  components,  they  have  developed 
a very  practical  approach  An  overdesigned  part  is  a taboo  — 
we  automatically  relate  our  designs  to  cost  saving 

Interconnection  components  are  typically  labor 
intensive,  because  of  the  number  and  variety  of  metal  inserts. 
At  the  Vernitron  plant,  the  degree  of  automation  is  unusually 
high  This  engineering  ingenuity  translates  into  lower  unit 
costs  for  you 

The  result  our  specials  may  be  more  cost-effective 
than  you  would  expect  So,  tell  us  about  your  interconnection 
problems  You  II  also  find  that  our  turn  around  time  is  usually 
faster  than  you  d expect  Pick  up  the  phone  and  see 


Beau  Products 

DfVtSION  OF  VEHNTTRON  CORPORATION 


BOX  10  LACONIA  NEW  HAMPSHIRE  03246 
Tfl  i603pS2«S101 


FLEET,  MARINE,  PLANT  MAINTENANCE,  ELECTRONIC 


AND  OTHER  USES  WHERE  A CORROSION  FREE  TERMINATION 
FOR  MORE  THAN  ONE  CONNECTION  IS  NEEDED. 


For  years  a corrosion  free  connection 
for  Running  Lights,  Turn  Signals,  and 
Stop  Lights  for  Heavy  Duty  ovei  the 
road  trailers  has  been  needed.  Now 
BILFRO  is  the  first  to  introduce  a 
COMPLETELY  INSULATED  3 WAY 
CONNECTOR  SPECIFICALLY  DE- 
SIGNED TO  ELIMINATE  THIS 
CORROSION  PROBLEM. 


This  is  the  ideal  connection  for 
FLEETS,  MARINE  and  PLANT 
MAINTENANCE  where  Multiple 
connections  are  needed. 


Strip  the  wire  and  insert  it  into  the  barrel,  then  crimp  with  any  Qual'ty  crimping  tool.  (Crimping 
provides  the  best  electrical  connection.)  No  more  frayed  wires;  no  more  exposed  wires. 

These  terminals  are  molded  with  an  electrolytic  copper  insert,  and  covered  with  Dupont  Nylon. 
Resistance  to  cold  is  85°  below  zero  without  becoming  brittle,  and  will  with  stand  up  to 
1 85°  above  zero. 

Three  sizes  are  provided:  22-18,  16-14  and  12-10  Wire  Gauges. 

Part  Numbers  are  as  follows:  For  22-18  Wire  Y-2218  Color:  Red 

For  16-14  Wire  Y-1614  Color:  Blue 

For  12-10  Wire  Y 1210  Color:  Yellow 


BILFRO  CORPORATION 

P 0 BOX  39265 
SOLON.  OHIO  44139 
(2161  248  0729 


Write  or  phone  for  further  information. 
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-Water  Tjght/Dust  Tight 
Plugs  and  Connectors 


BRYANT 


BRIDGEPORT.  CONN  06602 

1421  State  Street 


(203)  334-5561 
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vision  cl  Westmghouse 


Beyond  SPEC  Grade 


Dead  front  construction  prevents  acc. 
dental  contact  with  live  parts  meets 
NEC  article  4 10  56(d) 

Current  carrying  blades  and  contacts 
are  made  of  high  conductivity  copper 
alloy  and  are  nickel  plated  to  resist  cor- 
rosion 

Stainless  steel  pre-waxed  assembly 
screws  tighten  quickly  and  withstand 
high  torque 

Green  Dot  • signifies  U L hospital 
grade  listing  assures  maximum  tough- 
ness in  high-abuse  applications 

Neoprene  O'  ring  between  tace  and 
cover  of  plug  and  connector  prevents 
moisture,  lint,  conductive  dust,  etc 
from  entering  the  interior  (wiring  cham- 
ber) of  the  device 


6 Ribbed  nylon  exterior  provides  firm 
grip 

7 Neoprene  sealing  sleeve  on  connector 
seals  out  moisture  lint,  dust  and  for- 
eign particles  when  plug  anr  connec- 
tor are  mated 


8 Captive  terminal  screws  are  color 
coded  tor  easy  identification  and 
meet  NEC  Article  200- 1 0 

9 Devices  are  color  coded  (blue  tace  - 
15A),  (red  face  - 20A)  for  easy  amper- 
age identification 

10  Triple-gripper  cord  grip  tightens 
against  outside  of  neoprene  cord 
sealer  tor  secure  cord  retention 

1 1 Neoprene  cord  sealer  prevents  mois- 
ture and  foreign  matter  from  entering 


cord  grip  of  plug  and  connector  Three 
sealers  packaged  with  product  to  fit 
cord  diameters  300-  655 


12  NEMA  line  number  and 'atng  on  device 
makes  product  identification  easy 

1 3 Lug  type  terminals  with  spring  maintain 
constant  pressure  on  wire  which  pro- 
vides low  resistance  and  trouble  free 
connection 


14  Individual  wire  pockets  help  prevent 
flash  overs 


15  Entire  device  meets  or  exceeds  U L. 
and  CSA  standards  (8369-TSC  and 
8469- TSC  not  CSA  Listed) 

1 6 Devices  fully  assembled  provide  Water 
Tight  Dust  Tight  connection 


BRIDGEPORT,  CONN  06602 

1 J 1421  State  Street 


(203)  334-5561 


The  Proof  Is  In  The  Performance. 
But  Don’t  Take  Our  Word  For  It. 


TECH-SPEC  Testing  Data  Synopsis  of  Proce- 
dures and  Results. 

All  tests  were  conducted  and  verified  by  an  Inde- 
pendent Testing  Laboratory. 

Independent  tests  conducted  by  Stanford  Technology  Cor- 
poration confirm  that  TECH-SPEC  Plugs  and  Connectors 
perform  reliably  m high  abuse  applications  Mated  as- 
semblies were  sub|ected  to  five  environmental  tests  as  de- 
scribed below  Each  of  these  tests  simulated  accelerated 
service  conditions  capable  ol  causing  electrical  or  me- 


chanical failure  as  defined  below 

1 Physical  Failure  Criteria 

Any  corrosion  cracking  deformation  or  degradation 

2 Electrical  Failure  Criteria 

Any  current  leakage  greater  than  2 0 milhamperes  at 
line  voltage 

I istrumentation  and  equipment  calibration  conformed  to 
MIL-C-45662A  and  was  traceable  to  the  National  Bureau 
of  Standards  The  following  are  the  test  procedures  and  re- 
sults: 


THERMAL  SHOCK  TEST 
(MIL-STD-202E.  Method  107D) 

Procedure:  Mated  TECH-SPEC  Plugs  and  Connectors 
were  placed  ;n  chamber  at  a temperature  of  55  C After 
two-hour',,  the  devices  were  transferred,  within  five- 
minutes.  .o  a chamber  stabilized  at  + 85  C and  soaked  for 
two-hours  This  cycle  was  repeated  five  times  At  the  com- 
pletion of  this  test.  Insulation  Resistance  Measurements 
were  compared  to  pre-test  measurements  and  current 
leakage  was  determined 

Result:  No  visible  damage  or  current  leakage  greater 
than  2 0 millamperes  was  noted 


(203)  334  3561 

MOISTURE  RESISTANCE  TEST 
(MIL-STD-202E.  Method  106D) 

Procedure:  Mated  TECH-SPEC  Plugs  and  Connectors 
were  initially  conditioned  at  * 50  ' C for  24  hours  The  as- 
semblies were  then  placed  in  a temperature-humidity 
chamber  and  sub|ected  to  10  continuous  24-hour  cycles  of 
temperature-humidity  conditions  with  the  temperature 
varying  between  25  C and  65  C and  the  relative  humidity 
varying  between  80°o  and  98°o  during  each  24-hour  cycle 
The  assemblies  were  removed  from  the  chamber  and  con- 
ditioned at  10  C ( r 2°C)  (relative  humidify  uncon- 
trolled) for  three-hours,  and  vibrated  between  10  and  55 
Hz  at  0 06  inches  displacement  for  1 5 minutes  at  room  am- 
bient conditions,  during  any  five  (5)  of  the  first  nine  (9) 
days 

Result:  No  evidence  of  deterioration,  corrosion,  physical 
damage  or  current  leakage  greater  than  2 0 milliamperes 
was  noted 
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Corrosion-Resistant 

Adapters  And 
Power  Cord 


3015 


BHYAiOT 


BRIDGEPORT,  CORN.  06602 

1421  State  Street  (203)  334  5561 

CAUTION 

THE  USE  OF  ADAPTERS  RECOMMENDED  ONLV  WITHIN  THE  FOLLOWING  CONDITIONS 

A When  the  supply  and  equipment  are  ol  the  same  voltage  rating 

B When  the  total  amperage  drawn  does  not  exceed  the  lowest  amperage  rated  device  of  the  adapter 
C When  the  grounding  continuity  and  polarity  are  maintained 


PRE  ASSEMBLED  ADAPTERS 
ATTACHMENT  PLUG 
LOCKING  NEMA  L5  30P 


CONNECTOR  BODIES 
STRAIGHT  BLADE  NEMA  5-15R 


CONNECTOR  BODY 
LOCKING  NEMA  L5-30R 


ATTACHMENT  PLUG 
LOCKING  NEMA  L5  30P 


ATTACHMENT  PLUG 
STRAIGHT  BLADE  NEMA  5-15P 


I I 


CCKNECTOR  BODY 
STRAIGHT  BLADE  NEMA  S15R 


© 


0 0 


CATALOG  NUMBER 

1032  MAC 
250MC 10-3 
C 250MC6  3 


CATALOG 

NUMBER 

DESCRIPTION 

530YS1S 

Y Adapter 

Permits  the  use  of  two  15A  12SV 
straight  blade  caps  in  one 
30A  125V  locking  receptacle 

CATALOG 

NUMBER 

DESCRIPTION 

3015 

Emergency  adapter  for  temporary 
dockside  power 

Adapts  30A  125V  locking  plug  to  15A  125V 
straight  bled*  plug 
12*  iong 

CATALOG 

NUMBER 

DESCRIPTION 

Emergency  adapter  for  temporary 
dockside  power 

Adapts  30A  125V  locking  connector  to 
15A  125V  straight  blade  connector 
12’  long. 

1530 

DESCRIPTION 


C 250MC6  4 


2 ft  adapter  cord  pre  stripped 
10  AWG.  3 Conductor  STO.  yellow 

250  ft  power  cord,  coil  only, 

10  AWG,  3 Conductor  STO,  yellow 

250  ft.  power  cord,  coll  only, 

6 AWG,  3 Conductor  STO.  yellow 

250  ft  power  cord,  coil  only, 

6 AWG.  4 Conductor  STO,  yellow 
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1200  Series  Connector 

The  plug  and  socket  ft  of  robust  design  suitable  for  battery  electric  vehicle*  and  welding  application*  where  a long 
mechanical  life  and  a high  current  rating  are  of  prime  importance. 

Feature* 

* Low  contact  re»i*tance  due  to  diver  tipped  contact*  operating  with  18  kilogramme*  pre**ure 


* Steel  cate*  provide  a ttrong  long  life  enclosure 

* Mam  contact*  may  be  fixed  to  the  cable  by  crimp  or  »oldered  |omt. 

* Complete  cuttom  built  connector  cable  attembliet  can  be  provided 

* stringent  quality  control  check*  are  applied  throughout  manufacture 

Mounting 

Normally  22  1 X it  attached  to  the  chattu.  I*  an  alternative  method  of  fixing  it  required,  pleate  contult  Cableform. 

Connection 

A crimp  connection  it  available  for  25  35  and  50  mm2cable  A *pec.fic  contact  i*  uted  depending  on  cable  tua. 
It  it  recommended  that  when  crimping,  a Hellerman  tool  it  uted 

CABLE  DIE  TOOL 

25  *q  millimetre*  HM25or6H  12TCor15TD 

35  *q  millimetre*  HM35or7H  12  TC  or  15  TO 

50  tq  millimetre*  HM  50  or  8H  12TCor15TD 

A (older  joint  may  be  made  for  cablet  up  to  70  mm  2 and  one  tolder  type  contact  it  tpecified  for  all  cable  tire* 

Full  assembly  inttructiont  are  included  with  every  connector  tuoplied. 


installation 

MODEL  22  2X 
LOCKING 


7 

i 

s 


Performance  Specification 

Operating  voltage  Op  to  250 


MODEL  22  IX  FIXE0* 


86  mm 


s 


* 


i 

4 HOLES 
7 mm  dia. 


89  irm 


Current  rating 


Continuous 
1 hour 


CONTACTS  TEST  CONDITIONS 

Pilot  Mam 

20  ampt  320  ampt  40°C  Ambient 
30  amps  450  ampt  50  mm2  cabie  (mam) 
2 5 mm2  (pilot) 


Temperature  range 
Mechanical  life 

Optional 


- 10°C  to  40°C 

Not  lest  than  *0,000  make 
and  break  operations 

Additional  sleeving  to 
protect  the  power  cabling 
from  thort  circuits 


No  load 


CoMctform  me. 


ZION  CROSS  ROADS 
TROY.Va  22974 
Tel  (804)  589-8224 
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2100  Series  Battery  Connector 

The  compact  and  virtually  unbreakable  construction  make  this  2 pola  connactor  particularly  suitably  ror  tba  alactnc  truck  and 
welding  industry 

Features 

A strong  high  impact  acid  rasistant  material  is  used  m constructing  the  body  moulding 

* Colour  coded  halves  are  used  tor  ease  of  identification. 

* Only  the  moulding  changes,  the  contact  springs  and  lingers  are  the  same  tor  both  fixed  and  tree  halves 
Complete  custom  built  connector /cable  assemblies  can  be  provided 

The  competitive  price  makes  it  possible  to  fit  a generously  rated  connector  to  applications  having  lower  current  requirements 
Cableform's  stringent  quality  control  checks  are  applied  throo^oot  manufacture 

Mounting 

The  %UNF  screws  supplied  wnh  the  fixed  (black)  connector,  i e model  21 I I protects  16  m.m.  from  the  moulding  to  allow 
attachment  to  the  chassis  etc 


Connection 


Power  cables  up  to  60  mm  7 may  be  used  and  the  |omt  should  be  soldered  is  detailed  in  the  instructions  which  are 
included  with  every  connector. 


Installation  Details 


MODEL  21  FIXED  AND  FREE 


M. 


Performance  Specification 


n iw 


* 

Fixed 
moulding 
pack 
(black  | 
11986 
a 


21-1-1 
Fixed  connector 
complete  (black) 


Ordering  Information 
21-1-2 

rFree  connector 
complete  (red) 


Contact 

•pack 
11990 
(contains  1 
(mgei  and 
1 sp'ingl 


Operating  voltage  up  to  160 

Current  rating  Continuous  178  amps,  40°C  ambient  using  50  m.rr  ^ cable 
5 minute  295  amps,  40°C  ambient  using  50  m.m  ^ cable 
continuous  60  amps  40°C  ambient  us-ng  35  m m.  cable 


Temperature  range  - 40°C  ♦ 40°C 

Mechanical  life  Not  less  than  10.000  make  and  break  operations  under  no  load  conditions 


ZION  CROSS  ROADS 
TROY.Va  22974 
Tel  (804)  589-822* 
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This  Series  of  battery  connectors  has  been  designed  to  meet  the 
standards  required  by  British  and  Continonta!  manufacturers  of 
battery-powered  vehicles  The  salient  features  of  the  connectors  are 
as  follows 


• High-strength  single  piece  moulded  cases 

• Choice  of  1 60  amps  or  320  amps  rating 

• Compliance  with  the  latest  European  Standards  (FEM) 

• Optional  features  include  auxiliary  contacts  grab  handle 
connector  lock,  and  cable  clamps 

• Easy  separation  is  achieved  without  the  use  of  complicated  lever 
mechanisms 

• Voltage  keys  pre  - set  by  the  user 


• Pm-and-tube  multiple  segment  contacts  ensure  a very  low  order  of 
contact  resistance 

• Live  parts  of  the  connector  are  fully  shrouded 


ZION  CROSS  ROADS 
TROY.Va  22974 
r.  l (804)  S89-8224 
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SAFETY 

Provided  ttiat  the  lock*  (1 0 the  tub*  contacts*  ara  conoectad  lo  the  battery  then  the  requirements  ot  IP  23  (I  E C 1971)  are  fully  mel  I • personnel 

are  protected  against  accidental  contact  wrth  the  supply  voltage  and  the  battery  is  protected  against  accidental  abort -circuits 

The  voltage  selector  keys  (one  on  me  plug  and  one  on  the  socket)  must  be  set  to  the  same  voltage  before  they  can  be  mated 

Assymetncal  cross-section  ot  the  connector  cases  prevents  mating  of  the  connectors  m reverse  polarity 

Disconnects  with  minimum  force 


RELIABILITY 

Silver  plated  pm  and  tube  contacts  provide  an  efficient  and  highly  reliable  electrical  connection 
All  metal  parts  are  heavily  protected  against  corrosion 

The  single  piece  casings  are  moulded  from  a high  strength  material  which  is  non  absorbent  and  is  resistant  to  shock  heat  arcing  battery  gases 
acids  and  dilute  alkalis 

EASE  OF  ASSEMBLY 

Single  piece  mouldings 

All  contacts  and  also  the  voltage  keys  snap  mto  position  No  special  tools  are  required 
Each  contact  is  individually  replaceable 
Contact-to-cable  connections  are  crimped 
Polarity  indicators  are  moulded  mto  the  cases 

STANDARDISATION 

1 hese  connectors  comply  with  the  requirements  ot  the  DIN  Specifications  and  of  the  FEM  (F ederation  E uropeene  de  la  Marmtention ) which  define  the 
performance  the  dimensions  of  the  contacts,  and  the  filing  centres 

INTERCHANGEABILITY 

Both  ;he  plug  and  me  socket  are  compatible  with  the  mating  half  of  any  connector  manufactured  to  me  FEM  Specification  giving  complete 
inkrcf  angeability 

OPTIONS 


NB  Grab  handte  and  connector  lock  are  mutually 


C 


NOTE  ALL  DIMENSIONS 
ARE  IN  MILLIMETRES 


J 


K 


! 


A 

B 

C 

o 

~ E 

F 

G 

H 

J 

K 

L Dia 

160  amp  Connector 

93 

84 

305 

352 

28 

32 

24 

38 

10 

69 

66 

320  amp  Connector 

102 

64 

30 

41  9 

46 

46 

24 

41 

10 

69 

66 

The  following  items  are  available  as  optional  extras  to  the  basic  connector 
Auxiliary  contacts  tor  operating  charger  relays  or  other  control  device 
Grab  handle  to  facilitate  disconnection 

Connector  lock . to  prevent  accidental  disconnection  without  impeding  emergency  disconnect  or 
exclusive  options ) 

Cable  damns  SOCKET  HALF  PLUG  HALF 

came  c « (TUBE  CONTACT)  (PIN  CONTACT) 

DIMENSIONS  _ a A 


ZION  CROSS  ROADS 
TROY.Va  22974 
Til  (8041  SB9-8224 
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MOUNTING 


P 


M 


T 


36 

I 


' 1 

j 

• 

S3 

I J 

S3 

CONNECTOR  LOCK 

• 

i 

t-  11*  -1 

1 - | . 

14 

i 

1 

-i — Aj— *. 

1 A4 

1 

L 

1 0, 

I 

1 

In  the  interests  ot  safety . the  socket  — with  its  fully  shrouded  tube  connections  - should  always  be  connected  to  the  battery  Bom  the  socket  (tube  half) 
and  the  plug  (pm  half)  are  provided  with  6mm  clearance  holes  for  fixing  Cable  clamps  may  be  fitted  to  bom  the  p*ug  and  the  socket  The  grab  handle 
and  the  connector  lock,  which  are  mutually  exclusive  options,  may  be  tilted  to  either  half  but  it  is  preferable  to  fit  .nem  to  that  had  which  is  left  free 
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' NEMA  GENERAL-PURPOSE  NONLOCKING  PLUGS  AND  RECEPTACLES 


4HROW  HAPT  UVISK*I 
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NEMA  MIGET  LOCKING  TYPE 
PLUGS  AND  RECEPTACLES 


Features  you  can’t  get 
from  our  competition! 


15  AMPERE 


20  AMPERE 


30  AMPERE 


* 


Nylon  shell  stands  up  to 

heavy  abuse  and  rough 
handling 


Neoprene  safety  seal  -blocks 

dust  moisture,  metal  chips 
and  foreign  matter  from  caus- 
ing a short  circuit  in  the 
terminal  area  \ 


277VAC 


480VAC 


600VAC 


I25/250V 


125/250V 


15  AMPERE 


3</>Y 

120/208V 


3</>Y 

277/480V 


347/600V 


L18 

3</>Y 

120/208V 

L19 

3<iY 

277/480V 

L20 

3</>Y 

347/600V 

A HOW  TO  USE  THESE  CHARTS 

NEMA  configuration  number  I6-20R,  L16-20P  etc  where  applicable  is 
shown  below  and  to  the  left  ot  diagram  Arrow  Hart  catalog  numbers  are 
shown  above  the  NEMA  number  Preceding  the  catalog  numbe'  is  a 
product  classification  code  indicated  by  a letter  and  slash 
A = SINGLE  RECEPTACLE  B DUPLEX  RECEPTACLE  C'  ■ CAP 
0 = CONNECTOR  E = FLANGED  INLET  F = FLANGED  OUTLET 


it  AVPlE 


Arrow  Hart  catalog  numbers 


ikiginal 
W p<>OR  QUALITY 


NEMA  configuration 


> stsi 

B S 

0'  8? 00  G'itir 

0 826 S 

1 8246 

5 lift 
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ELECTRICAL  INTERCONNECTIONS  FOR 
HEAVY  DUTY  EQUIPMENT 


FIGURE  1 CONTACT  INSERTION  PROCEDURE 


LOCKING’ INCURS  CONTACT 


This  general  purpose  manual  provide*  technical  uiforma 
turn  on  the  Peutscn  111 » Series  connector.  developed  to 
meet  the  needs  of  the  heavy  duty  equipment  and  transput 
tation  industries  for  rugged.  multi  pm.  sealed  connector 
systems.  The  following  panes  discuss  the  design  features 
of  the  II I > Series,  describe  part  numbers,  specifications, 
and  provide  detail  drawings  of  plugs,  receptacles,  contacts 
accessories,  and  inseit  configurations 


FIGURE  2 CONTACT  REMOVAL  PROCEDURE 


TCXX  INS!  «T|  o TO  UNI  OCR  CONTACT  TOOi  AND  CONTACT  Ml  M»>Vl  D 


Electrical  Connectors:  Critical  to  System 
Reliability  and  Maintainability 


Recent  studies  indicate  that  electrical  system  failures  art 
a common  and  constant  source  of  equipment  malfunction. 

\ major  area  of  electrical  system  failure  is  m electrical 
interconnections  typical  problems  include  loose  and  mis 
wired  terminals,  corrosion,  and  contamination  of  terminals 
Coupled  with  these  problems,  the  impact  of  sophisticated 
sa(ety  devices,  automated  check  out  system*,  and  othei 


sun  s in  » 

increased  use  of  electronic*,  calls  for  a re  examination 
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Vl8UAl.IV  INSPECTABLi 
FOR  PROPf  R MATING 


WTRC  SEAL 


WIRI 
Sf  Al 


VISUALLY  INSPEc  TABLE 
FOR  PROPER  MATING 


H RECEPTACLE 

SEALED  CONNECTORS 


plug 


SINGLE  MOLE  MOUNTING 
FOR  FAST  INSTALLATION 
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termination  failure*  mean  excessive  down  tune  and  mainte- 
nance costs.  This  add*  up  to  slipped  production  schedule*, 
cost  over  runs,  and  user  problems  The  end  result: 
decreased  profit*  and  a loss  of  share  of  the  market  In 
loda\  * competitive  arena,  improved  electrical  connectors 
can  make  the  difference  between  a growing,  profitable 
operation  or  a losing  one 

I he  Ml)  Series:  Decreases  l ost*  and  l p-tiradea 
Performance 

I he  Drutsch  HD  Senes  wa*  developed  to  provide  a so- 
lution to  today  s system  problems  found  in  the  heavy  duty 
trucking,  equipment,  and  transportation  industries  The  HD 
is  a cylindrical,  multi  pin  sealed  device  utilizing  crimp  type 
contacts  that  are  quickly  and  easily  inserted  or  removed. 
l *e  of  the  HD  Series  eliminate*  several  other  common 
connector  problems. 

Problems  associated  with  assembly  and  rework  tune; 
operational  breakdowns  requiring  costly  repairs,  and 
lengtln  out  of  service  time  in  the  held  have  all  been 
reduced  or  eliminated  bv  the  judicious  application  of  the 
MD  Series. 

Some  of  the  benefits  of  the  Deutsch  MD  Series  include: 

■ Quick,  fool-prool  asscmblv.  decreasing  time  on  the 
assembly  line  and  eliminating  miswu  mg 

■ Simple  and  ea*v  to  rework,  decreasing  down  time  and 
increasing  profits  to  the  operator 

■ Sealed  against  moisture  and  contaminants,  eliminating 
open  wiring  systems 

■ Operation  under  severe  shock  and  vibration,  reducing 
break  down  and  out  of  commission  loss  due  to  t ugged 
operating  conditions 

• Performance  over  .1  wide  temperature  range  ( 5:V  c to 
♦ 12;"*  ) meaning  continuous  operation  in  all  environ* 
ments.  from  arctic  to  desert  conditions 

■ Human  tailor*  engineered  to  assure  that  assembly  and 
rework  ian  be  reliably  handled  bv  unskilled  personnel. 

Contact  Retention  Decreases  Installation  Costs  and 
Increases  Reliability 

The  HD  Series  uses  crimp  type,  solid  copper  alloy  con- 
tacts for  damage  proof  performance,  and  the  ability  to  carry 
continuous  high  operating  current  loads  without  overheat- 
ing The  contacts  or  terminals  are  crimp  terminated  using 
automatic  tooling  tor  production,  and  inexpensive  readily 
.".callable  hand  tools  for  held  maintenance.  After  crimping, 
these  contacts  are  easilv  installed  by  simply  pushing  the 
contact  into  place  bv  hand  Contacts  are  positively  secured 
bv  use  of  "fingers"  in  the  connector  which  lin  k behind  the 
shoulder  of  the  contact,  preventing  accidental  dislodging 
(See  Kig  D Although  securelv  locked  in  place,  these  con- 
tacts can  be  quickly  and  easily  removed  by  the  use  of  an 
inexpensive,  non -conductive  removal  tool.  (See  Fig  2) 


Sealed  Against  Moisture  and  Contaminants 

Unlike  terminal  strips  binding  posts,  and  other  open 
wiring  systems,  the  Deutsch  MD  Series  is  a completely 
sealed  unit  The  teat  of  the  connector  features  an  integral 
grommet  wire  seal  that  automatically  seals  each  contact  as 
it  is  locked  into  place  during  installation.  There  is  no 
extra  hardware  to  fasten  or  lighten  or  potting  o|*cratinn  to 
achieve  this  seal  To  further  seal  this  connector,  a silicone 
rubber  blanket  is  located  on  the  face  of  the  connector  to 
prevent  moisture  and  other  contaminants  from  reaching  the 
contacts.  (See  Fig  3) 

Fabricated  from  tear  resistant,  high  temperature 
silicone,  t his  grommet  protects  the  contacts  from  moisture, 
sand,  dust,  lubricating  oil*,  fuel,  road  salt,  hydraulic  fluid, 
grease,  mud.  and  other  contaminants  encountered  in  heavy 
dut  v use  The  elimination  of  open  wiring  systems  does 
away  with  such  common  hazards  as  short  circuits  due  to 
metallic  objects  across  the  terminals  This  is  especially 
important  during  loading  or  refueling  operations  when  a 
: |>aik  could  cause  a serious  explosion.  Closed  wiring  also 
protects  maintenance  personnel  against  accidental  shmk. 
yet  can  be  easily  checked  for  circuit  continuity. 


Rugged  Metal  Shell  Mithstands  Years  of  Abuse 

Deutsch  MD  Series  features  a lightweight,  yet  compact 
and  rugged  shell  to  protect  contacts  and  sealing  grommets. 
I his  shell  provides  a multiple  keying  system  that  posi- 
tively prevents  mismating  and  makes  plug  and  receptacle 
coupling  quick  and  easy 

The  HD  Series  uses  a bayonet  coupling  system  that 
provides  a positive  vibration  resistant  locking  mechanism 
with  visual  indication  of  proper  mate  and  lock  This 
quick  disconnect  system  requires  only  a quarter  turn  to 
operate  (See  Fig  4) 

Fiasv  installation  to  structure  is  provided  by  a single 
one  hole  mounting  system  using  a "Hat"  to  prevent  the 
connector  from  rotating  during  assembly  or  service 
(See  Fig.  5) 
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Specification.  Ordering  Information  HD  50  Senes 


l>e*ignates  Deutsch  

Heavy  Duty 
Cylindrical  Connector 

Type 

5 Standard  Commercial  — 

Bulk  packed  without 
contacts  or  accessories 

6 Kit  Individually  packaged 
with  contacts,  scalings  plugs, 
mounting  hardware  and 
removal  tool 
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HD  54-18-8  PN-XXX 

"TT 


rr 


Special  Modifications 
Standard  (.‘kicking  Position 
Contact  Style 
P Pin  (Male)  type 

5 Socket  (Female)  type 

Shell  size  and  insert  layout 
(See  facing  page  for 
available*  arrangements) 

Style 

4 Receptacle  Jam  nut  type 
mounting 

6 Plug 


M ATE  RIALS  PEC  I F IC  AT  ION  S 

Pi  i (. 

Shell:  Aluminum-plating 

is  available  for  special 
applications 

Coupling 

King:  Aluminum 

Insert:  Retainer — Thermoplastic 

Grommet  - - Silicone 
lubber 


RECEPTACLE 

Shell:  Aluminum-plating 

is  available  for  spe- 
cial applications 

Insert:  Retainer — Thermo- 

plastic 

Grommet  — Silicone 
rubber 

Panel  Nut:  Aluminum 

Lock  washer  Spring  steel  cad- 

mium plate  with 
clear  chromate  finish 


CONTACTS 
Pin:  Copper  aUoy 

Socket:  Copper  alloy 
Finish:  Nickel  Plating 

SEALING  PLUGS 
Thermoplastic:  size  16  thru  size  8 
Silicone:  size  4 


GENERAL  SPECIFIC  ATIONS  FOR  DEUTSCH  HD  CONNEC  TORS 


DIELECTRIC  WITHSTANDING 
VOLTAGE  (Test  Voltage): 

Sea  Level  1500  VAC  (rms) 
CURRENT  RATING 
(MAXIMUM): 

No.  4 100  amps 

No.  8 60  amps 

No.  12  35  amps 

No.  16  13  amps 

SILICONE  INSERT: 

Front  and  rear  silicone  inserts  are 
devoid  of  all  organic  matter 
ARC  RESISTANCE: 

All  dielectric  materials  withstand 
a minimum  of  130  seconds  per 
ASTM  D 495 
PHYSICAL  SHOCK: 

No  unlocking,  unmating  or  other 
unsatisiactory  result  after  50g's  in 
each  of  three  mutually  perpendicular 
planes. 

DIELECTRIC  STRENGTH: 

350  volts  per  mil  minimum. 


MOISTURE  RESISTANCE: 
Insulation  resistance  ui  excess  of  50 
megohms  after  exposure  to  moisture 

\ 1BRATKHV: 

Maintains  continuity  and  exhibits 
no  mechanical  or  physical  damage 
after  vibration. 

TEMPERATURE: 

Operative  At  Temperatures  From 
To  to  • 129  c 

CONTACT  RETENTION: 

Contacts  withstand  a minimum 
load  of 

35  lbs.  for  size  4 
35  lbs  for  size  8 
30  lbs  for  size  12 
25  lbs.  for  size  16 

THERMAL  SHOCK: 

No  cracking,  chipping  or  leaking  after 
5 test  cycles  from  55°  to  + 125*C. 


INSULATION  RESISTANCE: 

1000  megohms  minimum  at  25°C. 
USABLE  WIRE  SI/E: 

No.  4 contacts — receive  conductor 
AWG  6 Rear  insert  will  seal  on 
smooth  insulation  from  .280”  to 
292"  O D 

No.  8 contacts — receive  conductor 
AWG  8 thru  10  Rear  insert  will  seal 
on  smooth  insulation  from  190”  to 
240  O D. 

No.  12  contacts — receive  conductor 
AWG  12  thru  14.  Rear  insert  will  sea 
on  smooth  insulation  from  .134”  to 
170”  O.D. 

No.  16  contacts — receive  conductor 
AWG  16  thru  18  Rear  insert  will  seal 
on  smooth  insulation  from  .100”  to 
.130”  O.D. 

DURABILITY: 

No  electrical  or  mechanical  defects 
after  100  cycles  of  engagement  and 
disengagement. 
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Heart  of  the  filter  connector 
is  the  EMI  Filter  itself 


The  more  sophisticated  and  intricate  electronic  equipment 
becomes  the  greater  is  the  necessity  tor  it  to  be  tree  from 
Electro  Magnetic  Interference  (EMI)  in  order  that  it  can 
perform  its  delicately  balanced  functions  correctly  Filter 
connectors  are  ever  increasingly  playing  a part  in  achieving 
this  freedom  from  EMI  More  and  more  engineers  realize 
that  it  is  at  the  very  input  of  the  equipment  being  protected 
that  filtering  should  be  applied  and  connectors  are  usually 
the  only  component  interfacing  with  the  inside  shielded 
electronics  and  the  outside  world  ERIE  having  been  the 
leader  in  the  EMI  filter  industry  for  50  years  has  now 
expanded  its  filter  connector  line  in  order  to  offer  you  the 
same  unsurpassed  high  quality  product  in  many  connector 
packages  Because  of  ERIE  s unique  position  in  this 
market  that  of  being  the  only  filter  connector  house  having 
complete  in-house  ceramic  capability  we  can  offer 
combinations  of  capacitance  values  and  voltage  ratings 
available  no  where  else  in  the  industry 

Unlike  most  filter-connector  houses  ERIE  does  not  usually 
manufacture  the  connector  itself  but  procures  a fully 
qualified  connector  and  adds  the  filter  elements  to  it  This 
Piggy-Back  construction  offers  the  best  of  two  worlds  a 


connector  manufactured  by  experts  in  their  field  and  filters 
manufactured  by  ERIE  who  are  also  expeds  in  their  field 
a tough  combination  to  beat 

ERIE  s mechanical  and  electrical  engineering  teams  have 
developed  this  product  line  with  two  mam  goals  in  mind 
First  to  offer  you  a package  that  is  as  electrically  efficient 
as  possible  and  secondly  to  environmentally  protect  this 
package  by  completely  encapsulating  it  in  a specially 
formulated  epoxy  developed  and  tested  over  many  year 

ERIE  achieves  its  first  goal  of  electrical  efficiency  by 
soldering  every  function  between  all  active  components 
This  results  in  the  absolute  best  grounding  technique 
available  to  you  Just  as  one  would  not  rely  on  a capacitor 
mounted  on  a PC  Board  by  mecnamcal  means  to  maintain 
its  electrical  integrity  in  a critical  circuit,  we  at  ERIE  do 
not  rely  on  mechanical  grounding  as  others  do  to  provide 
the  various  insedion  loss  characteristics  required 
The  solder  construction  and  complete  encapsulation 
results  in  a filter  connector  that  is  more  than  capable 
of  withstanding  the  many  complex  electrical  and 
environmental  requirements  that  have  becoi  ie 
commonplace  in  our  sophisticated  electronic  society 


It  can  be  readily  seen  in  the  above  drawings  of  a typical  ERIE 
filter -connector  how  ERIE  utilizes  an  existing  qualified  connector 
assembly  and  then  adds  to  it  a completely  soldered  filter  assembly 
This  assembly  is  then  housed  in  a metal  backshell  that 
has  been  soldered  to  the  existing  connector  shell  The  internal 
ground  plane  is  then  soldered  not  only  to  the  individual  filter 
elements  but  also  the  backshell  extension  This  type  of 
construction  results  in  the  absolute  optimum  grounding  of  the 
filters  Finally  this  package  is  totally  encapsulated  resulting  in 
a rugged  environmentally  resistant  unit  custom  made  for 
your  application 
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CYLINDRICAL 
FILTER  CONNECTORS 


Erie  Technological  Products  has  been  involved  in  the  filter  connector 
marketplace  lor  over  12  years  our  product  can  be  found  in  numerous 
military  aerospace  and  commercial  programs,  from  the  latest 
sophisticated  fighter  aircraft  to  electronic  weigh  scales,  our  connectors 
have  many  times  proven  to  be  of  the  highest  reliability  On  the  following 
two  pages  you  will  find  a few  of  the  circular  connector  series  ERIE  is 
actively  involved  with  Again  because  of  ERIE  s endless  ceramic 
capability,  we  do  not  limit  you  to  three  or  four  standard  filter  values  but 
would  rather  have  you  tell  us  exactly  what  is  required  m your  circuit, 
and  we  will  custom  design  a filter  connector  to  fill  the  requirement 


1255  070  SERIES 
MIL-C-5015 

Since  World  War  II  this  series  of  power  connectors  has  been  used 
and  now  with  the  introduction  of  crimp  contacts  will  certainly  remain 
with  us  for  many  years  to  come  ERIE  has  the  capability  of  filtering 
any  connector  in  this  series  having  No  12  or  <6  contact  sizes 
The  finished  filter  assembly  mates  with  M83723  Senes  D 
connectors  It  must  be  remembered  that  because  of  ERIE  s solder 
construction  only  solder  terminations  are  available  as  once 
installed  the  filter  elements  cannot  be  removed 


1255-080  SERIES 
MIL-C-83723 

Series  HI  of  this  military  specification  has  replaced  MIL-C-26500 
for  new  design  and  therefore  is  very  much  in  demand  Both  the 
hermetically  sealed,  and  the  rear  release  crimp  contact  style  are 
being  filtered  by  ERIE  Over  twenty  filter  variations  are  readily 
available  in  the  2 to  61  line  insert  arrangements  ERIE  s flexibility 
allows  filters  of  different  types  capacitance  values  and  voltage 
ratings  to  be  assembled  into  one  complete  package 


1255-090  SERIES 
MIL-C-38999 

With  its  low  silhouette,  scoop  proof,  options  this  extremely  popular 
high  density  series  has  become  the  most  widely  used  in  the 
industry  today  However  because  of  its  very  compact  pin  to  pin 
spacing  not  all  of  the  standard  high  capacitance  filter  assemblies 
can  be  readily  incorporated  in  this  package  size  Filter  connectors 
from  3-128  lines  employing  number  12  through  number  22  contact 
sizes  are  available,  including  the  hermetically  sealed  variations 
ERIE  offers  their  environment  resistant  Piggy-Back  alternatives 
to  the  ITT  KJJ  series  and  the  Bendix  "FJT  Series  of 
filter  connectors 


(Mil  ’!<  MNOl  OTiH'  At  P«OOUf  TS  INC 


CYLINDRICAL 
FILTER  CONNECTORS 


645  WEST  1 Mh  STREET  . ERiE 
PHONE  (8*4) 


PA  *651? 
453  56*  * 


1255-100  SERIES 
MIL-C-26482 

The  capacitance  values  of  the  tubular  capacitors  are  limited  by  both 
voltage  and  physical  size  Since  this  senes  ot  connector  displays 
relatively  liberal  pin  to  pin  spacing  the  capacitance  range  available 
is  virtually  limited  by  voltage  only  With  the  exception  of  insert 
arrangements  that  include  coaxial  contacts,  all  of  the  remaining 
arrangements  incorporating  number  12  thru  number  20  contact 
sizes  can  be  readily  filtered  ERIE  will  design  direct  replacements 
for  the  ITT  PVJ  and  Bendix  1 FPT  senes  using  our  Piggy-Back 
construction  technique 


1240-010  SERIES 
UG  U TYPES 

Audio  signal  lines  are  quite  often  terminated  with  TNC  and  BNC 
type  connectors  For  this  reason  ERIE  has  designed  a unique 
in-line  filter  assembly  that  effectively  eliminates  troublesome  EMI 
from  entering  delicate  circuit*  As  well  as  these  two  popular  series. 
ERIE  also  offers  filtering  in  the  various  other  U/U  audio  connectors 
which  mate  with  the  many  MIL-C-10544  arrangements 


CUSTOM  VARIATIONS 

When  tubular  filter  elements  cannot  satisfy  unusually  high  insertion 
loss  requirements.  ERIE  s flexibility  allows  the  use  of  discrete 
components  (wound  coils  and  discoidal  capacitors)  in  various 
filter-connector  packages  This  option,  available  only  at  ERIE, 
offers  a possible  solution  to  what  might  appear  to  be  an 
unsolvable  EMI  problem 


For  additional  information  or  variations,  contact  the  naaraat 
ERIE  Salas  Office  or  tha  Customer  Engineering  Department  813-393-2581 
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FILTER  “D”  CONNECTORS 


In  the  field  of  compact.  lightweight  mass  termination  for  the  electronics 
industry,  perhaps  the  most  widely  used  devices  are  the  D connectors  In 
keeping  with  the  demands  of  the  industry  ERIE  has  developed  filter  D 
connectors  ideally  suited  for  applications  where  EMI  protection  is  required 
without  sacrificing  their  unique  characteristics 


1255-030  SERIES 
MIL-C-24308 

A complete  line  of  high  quality  filtered  subminiature  rectangular 
connectors  is  now  available  in  9 25.  15.  37  and  50  contact 
arrangements,  per  MIL-C-24308  Capable  of  withstanding 
MIL-F-15733  testing  including  vibration  and  moisture  resistance, 
these  rugged  assemblies  are  of  a complete  solder  construction, 
thereby  delivering  the  highest  possible  insertion  loss  at  frequencies 
up  to  10  GHz  The  rear  termination  is  available  m solder-cup  025  ' 
square  wire  wrap  or  round  PC  board  variations 


1255-040  SERIES 

FLAT  RIBBON  TERMINATION 

This  series  of  filter  connectors  offers  the  advantage  of  mass 
termination  using  flat  ribbon  cable  and  EMI  protection  all  within  the 
same  package  Except  foi  the  ground  tab  located  around  the  screw 
mounting  hole.  ERIE  has  incorporated  filters  while  maintaining  the 
external  dimensions  and  configurations  This  series  of  low  cost 
filter  connector  has  been  designed  primarily  for  the  digital  and  data 
communication  field  where  capacitance  values  must  be  held 
to  a minimum  (typically  500  pF)  Both  Pi  and  feed-thru  filter 
configurations  are  available 


1255-050  SERIES 

CABLE  TO  CHASSIS  CONNECTORS 

Utilizing  the  ribbon  contact  principle  these  subminiature 
connectors  provide  increased  reliability  so  often  required  for 
airborne  and  computer  applications  This  series,  similar  in 
appearance  to  the  standard  D connectors  is  constructed  of 
diallylphthalate  housed  m a brass  backshell  An  additional 
backshell  is  then  added  to  the  connector  to  accommodate  the 
filters,  ground  plate,  and  epoxy  potting 

14.  24.  36  and  50  line  filter  connectors  are  available  with  various 
capacitance  and  voltage  ratings  See  chart  on  page  8 
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BATTERY  CABLE  CONNECTORS 


These  connectors  allots  easy  and  quick  connection  or  disconnection  between 

the  batteries  and  the  EV. 


S mplicity  and  performance  are  the 
key  reasons  to  use  Andersen  SB  con 
nectors.  Only  the  SB  has  identical 
halves,  reducing  confusion  in  ordering 
and  hookup.  Ea>'h  consists  of  high 
physical  and  dicicctric  strength  Lesan 
housing,  integral  stainless  steel  leaf 
springs;  and  two  silver  plated  copper 
contacts  Add  "A"  frame  handles  to 
reduce  cable  strain  during  disconnect 
operations  Order  a pair  of  connector 
halves  for  a complete  coupling  Nomi- 

ihH  voltage  rating  600  vi  u 


•Maximum  outside  dimensions  shown 


1 

is 

1 


Part  No. 

Description 

Amp 

Katint: 

Cable 

Si/e 

23  6325  250 

SB  175  Battery  Connector 

175 

1/0 

23  6320  250 

SB350  Battery  Connector 

350 

2 0 

24  U95G1  250 

SB  175  “A"  Frame  Handle 

“54  445b 2 250 

SB350  "A'  Frame  Handle 

ELECTRIC  VEHICLE 

FLIGHT 


COMPONENTS 

SYSTEMS 


HEADQUARTERS 

P.O.  BOX  25.  MECHANICSBURG,  PA  17055 
PHONE  (717)  697  0333 


Great  Valley  Industries,  Inc 


BOX  324  • MALVERN.  PENNSYLVANIA  I93SS  • 215  647  7400 

24  wire  range 


STOP  CONNECTORS 


NON  INSULATCO 
BUTT tD  SCAM 


NON  INSULATED  NYLON  INSULATCO 
WITH  INSUL  SUPPORT  WITH  INSUL  SUPPORT 


PART  NO 

BS2624SC 


LENGTH 

l 


PART  NO 

EB2624SC 


LENGTH 

L 


PART  NO 

NPC2B24  SC 


LENGTH 

L 


wire  range 


STOP  CONNECTORS 


NON  INSULATED 
BUTTED  SEAM 


NON  INSULATED 
SEAMLESS 


HORIZONTAL  CONNECTORS 

NBUTTED  SEAM0  ! VINYL  IN£ULATEr« 


PART  NO 

BS2216SC 


LENGTH 

L 


PART  NO 

82216-SC 


LENGTH 

L 


PART  NO. 

BS2216HC 


LENGTH 

L 


Mtulation 
Oiamatar  145  man 

PART  NO  LCNlG™ 

C2216HC  67 


VINYL  INSULATEO 
BUTTED  SEAM 


VINYL  INSULATED 
SEAMLESS 


STOP  CONNECTORS 


NYLON  INSULATED 
BUTTED  SEAM 


NYLON  INSULATED 
SEAMLESS 


NYLON  INSULATED 
WITH  INSUL  SUPPORT 


insulation 
D*am#tti  14b  mi* 

Inaulation 
Diamtai  145  ma« 

T 1 | 

1 

C2216SCS  1 05 


Inaulation 
Diamatar  125  man 


NC2216-SC  94 


Inaulation 
Diatnatai  125  ma» 


Inaulation 
Diamata'  145  man 


LENlG™  part  no. 

105  I NPC2216SC 


Great  Valley  Industries,  Inc 


BOX  324  • MALVERN.  PENNSYLVANIA  19355  • 215  647  7400 

wire  range 


STOP CONNECIORS 


NON  INSULATED 
BUTTED  SEAM 


NON  INSULATED 
SEAMLESS 


HORIZONTAL  CONNECTORS 
N°SEAMLESSTEO  I VINYL  INSULATED 


PART  NO 

BS1614SC 


LENGTH 

L 


PART  NO. 

B1614SC 


LENGTH 

L 


PART  NO. 

B1614HC 


Insulation 
Diamatar  1 75  max 


LENGTH 

L 


PART  NO. 

C1614-HC 


LENGTH 


VINYL  INSULATED 
BUTTED  SEAM 


VINYL  INSULATED 
SEAMLESS 


STOP  CONNECTORS 

NYLON  INSULATED  T NYLON  INSULATED 
BUTTED  SEAM  SEAMLESS 


NYLON  INSULATED 
WITH  INSUL  SUPPORT 


mmwxu*  1 

||«W*UbbX| 

mrnmtmmu 

STOP  CONNECTORS 

NON  INSULATED  1 NON  IN! 
BUTTED  SEAM  SEAf 


NON  INSULATED 
SEAMLESS 


Insulation 
Diamatar  155  max 

PART  NO. 

LENGTH 

L 

NC1614-SC 

1 03 

Insulation 
Diamatar  155  max 


Insulation 
Diamatar  1 75  max 


PART  NO. 

NC1614SCE 


LENGTH 

L 


PART  NO 


NPC1614-SC 

HORIZONTAL  CONNECTORS 

NOecliIlfVc«cTED  VINYL  INSULATED 
SEAMLESS 


PART  NO. 

BS1210-SC 


LENGTH 

L 


PART  NO. 

81210  SC 


LENGTH 

L 


PART  NO. 

81210-HC 


LENGTH 

L 


Insulation 
Diamatar  255  max 


PART  NO 

C1210-HC 


LENGTH 

L 


VINYL  INSULATED 
BUTTED  SEAM 


VINYL  INSULATED 
SEAMLESS 


STOP  CONNECTORS 


NYLON  INSULATED  NYLON  INSULATED 
BUTTEO  SEAM  SEAMLESS 


NYLON  INSULATED 
WITH  INSUL  SUPPORT 


Insulation 
Diamatar  255  max 


PART  NO. 


C1210-SC 


LENGTH 

L 


U 1 

rj 

h L“ 

*1 

Insulation 

Diamatar  255  max 

PART  NO. 

LENGTH 

L 

C1210-SCS 

1 20 

Insulation 
Diamatar  .218  max 


PART  NO. 


NC1210-SC 


LENGTH 

L 


k L -J 

[_  r| 

i*  >■  ■! 

Insulation 
Diameter  .218  max 

Insult'ion 
Diameter  2S5  max 

PART  NO  'LEN.G™ 


NC1210-SCE  1.20 


PART  NO 


NPC1210-SC 


Great  Valley  Industries,  Inc. 

BOX  324  • MALVFRN,  PENNSYLVANIA  19355  • 215  647  7400 


8 gauge 


STOP  CONNECTORS 


HORIZONTAL  CONNECTORS 


PART  NO 


LENGTH 

L 


B8  SC 


84 


Insulation 
Diamatar  386  ma* 


PART  NO 


ra  SC 


LENGTH 

L 


t 64 


Intulation 
Diamatar  300  man 


PART  NO 


IMC8SC 


LENGTH 

L 


PART  NO 

88  HC 


LENGTH 
L 

43 


Insulation 
Diamatar  386  man 


PART  NO 


C8  HC 


LENGTH 

L 


97 


□ 


L 


PART  NO 


B6SC 


B gauge 


STOP  CONNECTORS 


HORIZONTAL  CONNECTORS 


NON  INSULATED 
BHAZED  SEAM 


LENGTH 

L 


1 04 


VINYL  INSULATED 


Intu’ation 
Diamatar  440  man 


PART  NO 

C6  SC 


LENGTH 

L 


1 69 


NYLON  INSULATED 


r "F  "i 

w.. -J  J 


Intulation 
Diamatar  380  man 


PART  NO 

NC6  SC 


LENGTH 

L 

1 75 


NON  INSULATED 
BRAZED  SEAM 


PART  NO 
B6  HC 


LENGTH 

L 

49 


VINYI  INSULATED 


L L A 


Intulation 
Diamater  440  mat 


PART  NO 

C6HC 


LENGTH 

L 


1.21 


4 Si  2 gauge 


HORIZONTAL 

STOP  CONNECTORS  CONNECTORS 


NON  INSULATED 
BRAZED  SEAM 

VINYL  INSULATED 

NON  INSULATED 
BRAZED  SEAM 

“L-Ul 

131 

L. i J 

L i 

J 

Intulation 
Diamatar  516  ma* 

PART  NO. 

LENGTH 

L 

PART  NO 

LENGTH 

L 

PART  NO.  |LENlGTH 

B4  SC 

1 15 

C4SC 

2.16 

B4HC  1 54 

CN-34 


Great  Valley  Industries,  Inc 


BOX  324  • MALVERN.  PENNSYLVANIA  19355 


TAP  CONNECTORS 


C1814  TCWNS 

Allo*v»  parallel  connection 
o*  two  wires 


C1210-TC 

UL  lifted  tor  600  vo'ts  on 
tap  connection  onlv 


C2218  TC 

Low  voltage  applications 


NEW! 


NC1814  TC  FFFMP 

This  new  tap  connector  forms  a 
fully  insulated  connection  when 
mated  with  any  male  quick  con 
nect  terminal  with  a part  number 
ending  m "MP1  which  is  of  the 
same  wire  range  and  with  a tab 
width  of  250 

This  part  will  be  available  in 
mid  1980 


C1814TSPR 

Designed  tor  use  with  snap  plugs 
for  quick  connection  or  quick 
disconnection  of  trailers 


C1610TC 

Ul  listed  for  600  volts  on 
tap  connection  only 


3 WAY  CONNECTORS 


Non  Insulated 
Butted  Seam 


Nylon  Insulated  With 
Insulation  Support 


Basic  Dimensions 


Vinyl  Insulated 


Stock 
Thick  nesa 


LENGTH 


LENGTH 


LENGTH 


PART  NO 


PC1614 3W 


BS1614  3W 


C1210-3W 


PC1210  3W 


4 WAY  CONNECTORS 


Nylon  Insulated  With 
Insulation  Support 


Basic  Dimensions 


Stock 

Thickness 


LENGTH 


PART  NO 


BS2218  4W 


C16144W 


PC  1614  4W 


9S16144W 


PC1210-4W 


C12104W 


BS12104W 


1 

^ //^  1 

■ 

— - £ 

Non  Insulated 

Butted  Seam 

Vinyl  Insulated 

LENGTH 

LENGTH 

PART  NO  L 

PART  NO 

NONINSULATED  SOLDERLESS  TERMINALS  & CONNECTORS 


PRIMARY  TERMINALS  & CONNECTORS 


see  thru  plastic 
reusable  bags 
Package  10  to  a box 
(See  Assortment 
Display  on  page  41) 


One  piece  construction  tor  maximum 
current  capacity  and  greater  strength 


Terminal  barrel  grooved 

tor  maximum  holding 

power  & electrical  contact 


I00°<o  soft  copper,  electro  tin 
plated  to  resist  corrosion 


IMPORTANT:  Pres-Pak  unit  quantity  varies  by  terminal  sue 


RING 

TONGUE 

TYPE 


2113C  Bulk  100  per  Box 
21 13P  (PresPak 

10  Pres  Paks  per  Box 
Wire  Sue  12  10 
Stud  Sue  V 
Hole  Sue  ?£“ 


TONGUE 

TYPE 


21 34C  Bulk  100  per  Box 
2134P  (PresPak: 

10  Pres  Pif*.  per 
Wire  Sue  12-10 

Stud  Sue  8-’  0 

Hole  Sue  V 


SLIDE  TERMINAL  FEMALE 

2151C  Bulk  per  100  Box 
21 51 P (Pres-Pak)  Wirj 

10  Pres  Paks  per  Box 


a^g) 

2111 

21 1 1C  Bulk  100  per 

Box 

21  IIP  PresPak' 

10  Pres  Paks  per 

Box 

Wire  Sue  12-10 

Stud  Sue 

8-10 

Hole  Sue 

fM  TEL:  jlS-566-58Ui 

Guaranteed  Parts  Company- Seneca  Falls.  New  York  13148 


PRIMARY  TERMINALS  & CONNECTORS 


NON-INSULATED  SOLDERLESS  TERMINALS  & CONNECTORS  (Continued) 


2152 


STOPLIGHT  SWITCH  CONNECTOR 

21S2C  Bulk  100  tier  Boi  . 
2152P  tPres-Pah) 

10  Pres  Paks  per  Boi 


2158 


ADAPTER  TERMINAL  MALE 

215125  Package  25  per  Boi 

for  adapting  studs  to  slide 
Terminal  Connections 


BUTT  CONNECTOR 

2153C  Bulk  100  per  Boi 
2I53P  Pres  Pah) 

10  Pres  Paks  per  Boi 
2154C  Bulk  100  p*r  Boi 
2154P  PresPak) 

10  Pres  Paks  per  Boi 
2155C  Bulk  100  per  Boi 
2155P  Pres  Pak) 

10  Pres  Paks  per  Boi 


Wire  Sue 
22  18 

Wire  Sue 
16-14 

Wire  Sue 
1210 


I 

SNAP  PLUG  MALE 

2156C  Bulk  100  per  Boi 

i 

2156P  Pres  Pak)  Wire  Sue 

2156 

10  Pres  Paks  per  Boi  1614 

used  with  2258  Connector 

2157 

21S7C  Bulk  100  per  Boi 

2157P  (Pres  Pak)  Wire  Sue 

10  Pres  Paks  per  Boi  16  14 

used  with  2259  Connector 

FUSE  CLIP  ADAPTER-MALE 
59  25  Package  25  per  Bo> 

For  convenient  connections  at  fuse 
block  Quick  connect  and  disconnect 
Ideal  for  CB  radios,  tape  decks  etc 
Can  be  used  with  2151  and  2249 
female  connectors 


INSULATED  SOLDERLESS  TERMINALS  & CONNECTORS 


Extra  long  insulation  with  molded  shoulder 
to  overlap  wire  insulation  .. 


RED  INSULATION 


BLUE  INSULATION 


BLUE  INSULATION 


RING 

TONGUE 

TYPE 


2208C  Bulk  100  per  Boi 
2208P  (Pres  Pak) 

10  Pres  Paks  per  Boi 
Wire  Si/e  16-14 

Stud  Sue  12'/4 

Hole  Sue  Si" 


2205 


2205C  Bulk  100  per  Boi 
2205P  Pres  Pak) 

10  Pres  Paks  per  Boi 
Wire  Sue  22-16 

Stud  Sue  8 10 

Hole  Sue  '\t" 


2/1 1C  Bulk  ICO  per  eoi 
221  IP  (PresPekj 

10  P'*s  Paks  per  Boi 

Wire  Sue  12-10 

Stud  Si/e  8-10 

Hole  Sue  'It" 


*(J 


2206 


2206C  Bulk  100  per  Boi 
7206P  Pres  Pak) 

10  Pres  Paks  per  Boi 

Wire  Sue  16-14 

Stud  Sue  4 6 

Hole  Sue  Si" 


2212C  Bulk  100  per  Boi 
2212P  (Pres  Pak) 

10  Pres  Paks  per  Boi 
Wire  Sue  12-10 

Stud  Sue  12’ 4 

Hole  Sue  V 


2207C  Bulk  100  per  Boi 
2207P  (Pres  Pak) 

10  Pres  Paks  per  Boi 
Wire  Sue  1(14 

Stud  Sue  8-10 

Hole  Sue  ’Si" 


YELLOW  INSULATION 


221 3C  Bulk  100  pei  Boi 
2213P  (Pres  Pak) 

10  Pres  Paks  per  Boi 

Wire  Sue  12-10 

Stud  Sue  H" 

Hole  Sue 


i TEL:  31i>'-568-5nUa 
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PRIMARY  TERMINALS  & CONNECTORS 


INSULATED  SOLDERLESS  TERMINALS  A CONNECTORS  (Continued) 

BLUE  INSULATION 


YELLOW  INSULATION 


SPADE 

TONGUE 

TYPE 


SNAP  PLUG  MALE 

2240C  Bulk  100  per  Boi 
2240P  (Pies  Pak! 

10  Pies  Paks  pet  Boi 
Used  with  2259  Connector 
224IC  Bulk  100  per  Boi 
224 IP  Pies  Pak 

10  Pies  Paks  pei  Boi 
Used  with  2258  Connector 


CONNECTORS 

22SIC  Bulk  100  per  Boi 

22SIP  (Pies  Pak)  10  Pres  Paks  pei  Boi 
Diam  used  with  2156  Male  Terminal 
22S9C  Bulk  100  per  Boi 

2259P  (Pres  Pak)  10  Pies  Paks  per  Boi 
Si"  Diam  used  w>th  2157  Male  Terminal 


BAKELITE  CONNECTOR 

2260  tO  Package  10  per  Boi 

3 wire  connector 


SHOE  TERMINAL  MALE 
2248  25  Package  25  per  Boi 
Used  with  temale  terminal 
2249  Makes  eicellent  fully 
insulated  connections  for 
CB  tadios  and  other  acces 
sories 


TAP  CONNECTORS 

(Scotch  lock) 


2261-25  tor  General  Purpose  Splicing 
of  14.  16  & 18  gauge  wire 
Package  25  per  Boi 


SLIDE  TERMINAL  FEMALE 

2249  25  Package  25  per  Boi 

fully  insulated  Companion 
part  to  2248  terminal  Can 
also  be  used  with  2159  or 
2250 


2262  25  Bullet  Tap  Connector  tor 
Trailer  and  Accessory  Hookups  ot 

?14  16  & 18  gauge  wire 
Package  25  per  Boi 


BUTT  CONNECTOR  PIGTAIL  SPLICE 

2268 


2269  50  Package  50  per  Boi 
Wire  Sire  22  14 


SLIDE  TERMINAL  FEMALE 

2251 C Bulk  100  per  Boi 
Wire  Sire  18  14 

2251P  (Pres  Pak' 

10  Pres  Paks  per  Boi 


2269  25  Package  25  per  Boi 
Wire  Sire  18  10 


BUTT  CONNECTORS 

2253C  Bulk  100  per  Boi 
2253P  Pres  Pakl 

10  Pres-Paks  per  Boi 

RED  IN 

2254C  Bulk  100  per  Boi 
2254P  PiesPak' 

10  Pres  Paks  per  Boi 

BLUE  IN 

225SC  Bulk  100  per  Boi 
2255P  Pres  Pak 

10  Pres  Paks  pei  Boi 


THREE  WAY  “V”  CONNECTORS 


Package  25  per  Boi 
. ...  2218 

ILATION 

Package  25  per  Boi 
1614 

ULATlON 

Package  25  per  Boi 
12-10 


YELLOW  INSULATION 


jrjp  TEL:  315-568-501*1* 

Guaranteed  Parts  Company-Seneca  Falls.  New  York  13148 


BATTERY  TERMINALS 


BATTERY  TERMII 


FEATURES  All  Battery  Terminals  use  Bolt  and  Nut  for  tight  connections  to 
Battery  Posts  for  solid  electrical  contact.  Fit  positive  oi  negative  Battery  Posts. 
Bolt  locks  firmly  from  either  right  or  left  side 


900  Universal  Solderless 
fits  0 Ga  to  14  Ga  cable 
Reversible  clamp  with  two 
bolts  for  securing  cable 

900  5 Package  5 per  bo* 
or  9000  display  card 
of  10— see  page  40, 


902  Universal  Type  w/v 
Wing  Nut  for  Neg  Posts. 


902  5 Package  5 per  box  or 
902  9030  display  card  with 
(5)  902  & (5)  903- 
see  page  40. 


909  Positive  adapter  termi- 
nal for  conversion  from 
post  type  batteries  to 
side/terminal  cables. 

909  5 Package  5 per  box 


903  Universal  Type  w V 
Wing  Nut  for  Pos.  Posts. 


903-5  Package  5 per  box  or 
902  903D  display  card  with 
(5)  902  t (5)  903- 
see  page  40- 


910  Negative  adapter  terim 
nal  w/bolt,  for  conversion 
from  post  type  batteries  to 
side/terminal  cables 

910-5  Package  5 per  box 


04  Universal  Swedge  Solder 
Type  fits  to  00  Ga  cable 


04  5 Package  5 per  box 


911  Universal  Side  Terminal 
Solderless  Emergency  Terminal 
For  replacing  corroded  0 E 
Terminals  or  converting 
conventional  terminals  to 
side  terminals 

911  5 Package  5 per  bo* 


BATTERY  CABLE  LUG  BATTERY  POST  SHIM 


BATTERY  BOLT 


906  Copper  Lug  Solder  Type 
4 Ga.  Va"  Diam  hole. 

906  20  Package  20  per  box. 

907  Copper  Lug  Solder  Type 
to  00  Ga.  Diam.  hole 


907-10  Package  10  per  box. 


850  Lead  Post  Shim  for  Pos  & 
Neg  Terminals. 

850  20  Package  20  per  box 


908  Battery  Bolt  and  Shoulder 
Nut  V'  for  all  Battery  Ter 
minals. 

908  25  Package  25  per  box 


TiSL:  31b'-566-5flll* 
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GGull-Wtlltrn 

• Manufacturing  Company 


Eagle  Signal  Industrial  Controls  Division 

736  Federal  St 
Davenport.  IA  52803 
Telephone  319/J26-8111 


Interval  (Reset) 
Time  Delay  Relays 

Puah  Button 

181 

8 Sec  to 
16  Hrt 

Push  Button 

86 

0 5 Sec  to 

Pneumatic 

60  Sec 

1 '4*  of  Full 

Push  Button 

120.  240V 

10  Amp 

Scale 

50  60  Hz 

120  240V AC 

♦15% 

Push  Button 

120.  240V 

1 SPOT 

Switch  15 

Amp  . HP  120V 

1 L — 

DESCRIPTION 



SERIES 

1 1 

CONTACT  BLOCKS 

Round  Momentary  Pushbuttons 

AF.  AE  AH  AS 

NC  3BT  NO  Early  Make  3BM 

N C 3BC  N C Early  Break  3BL 

Control  Unit 
Non  illuminated 

Square  Momentary  Pushbuttons 
Special  Pushbuttons 
Mushroom  Momentary  Operators 

BF  BE 

AP  AL  AK  BT 
AM.  AD  AB  AR  AJ 

TRANSFORMER  WITH  6V  LAMP 

120V  3LT-A 

240V  3LT-C 

480V  3LT-F 

Maintained  Operators 

WV  Wfi  WC  WT  WW 

LENS  AND  CAP  COLORS 

Single  Rod  Selectors 

SK  . SL.  SY 

Red  White  Gray 

Green  Clear  Blue 

Twin  Rod  Selectors 

TK.  TL 

Amber  Black  Orange 

LEVER.  TOGGLE.  KNOB  COLORS 

Pushbuttons 

LO.  SO  MO 

Black.  Red 

Control  Unit 

Maintained  Operators 

LB 

ALUMINUM  LEGEND  PLATES 

Natural  Legend  on  Black  Anodized 

Illuminated 

Pilot  Lights 

PA  PB  PJ,  PK 

46  Standard  Legends 
4 Styles  - 8 Sizes 

PF  PG 

Elco  Corporation 

2250  Park  Place 
El  Segundo  CA  90245 
Telephone  213  675-3311 


PC  Board  Card  Edge 

- For  1/16"  PC  card 

- Bifurcated  Bellows  Contact 

- Ten  senes  available  with  current  ratings  from  3 to  5 amps 

- Contacts  on  100  * 200  125  * 250.  156  * 200  spacing s 

- Gold  plating  10  microinches  over  nickel  of  30  to  100  microinches 

- Phosphor  bronze  contacts 

- Diallyi  Pthaiate  polyester  and  phenolic  insulators  available  MIL-M-14F 
and  UL  94V0  where  applicable 

Crimp  PC  Card  Edge 

Electncal  PC  Varicon  Connectors 

Connectors  . 6 to  10  amperes  current  rating 

- Tuning  fork  design 

- Wire  wrap,  wire  crimp  and  solder  type  tails 

- Meets  MIL-E-5400.  MIL-E-8189  MIL-T-21200  MIL-E-19600  specifications 

- Various  configurations  and  custom  designs 

2 Piece  Metal  to  Metal  Connectors 

- 3 tc  5 amperes  rating 

Rack  and  Panel  Connectors 
High  Density  Metal  to  Metal  PC  Connectors 
Military  Weather  and  Moisture  Proof  Pin  Connectors 
Transistor  PC  Sockets 


BATTERY 

DISCONNECT 

SYSTEMS 


ICORE 

180  No  Wolfe  Rd 
P 0.  Box  8005 
Sunnyvale,  Calif  94088 
Phone  (408)  73?  5400 


The  Eicon  System 


The  key  clement  of  the  BD  disconnect  is  a helical  wire  contact.  This  design  provides  many  contact 
points  with  the  mating  male  pin  and  gives  a correspondingly  low  contact  resistance.  The  helix  also 
has  a high  surface  to  volume  ratio,  so  that  losses  associated  with  skin  effect  in  high  frequency  alter- 
nating or  pulsed  currents  are  minimized.  Made  of  silver  plated  soft  copper,  the  helix  is  flexible  and 
compensates  automatically  for  any  wear  at  the  mating  surface.  Thus,  mechanical  and  electrical 
characteristics  are  maintained  over  thousands  of  insertion  / removal  cycles. 


BD6-3 


BD  16-1, -2,-3 


BD  16  - 1 shown 


The  Eicon  BD  16  Battery  Disconnect  was  developed  to  meet  the  needs 
of  a lighter  weight,  compact  unit  which  would  still  maintain  the  high 
current  capacity  as  the  BD  6 - 3.  The  BD  16  is  a two  plug,  2 - wire 
disconnect  which  also  uses  the  Eicon  helical  connectors.  The  BD  16  - 1 
features  a T - handle.  The  BD  16-2  uses  a handwheel  and  the  BD  16-3 
incorporates  a handwheel  with  a locking  tab. 

BD  13-1 


Ihe  Eicon  BD  13  - 1 Battery  Disconnect  was  originally  developed 
for  use  on  helicopters,  where  its  lightweight  and  compact  features 
were  essential.  This  disconnect  offers  the  same  rugged  construction 
and  quality  workmanship  which  characterises  the  Eicon  Disconnect 
System.  Accordingly,  the  users  of  Eicon  have  the  satisfaction  of 
knowing  that  the  Eicon  link  from  battery  to  load  has  been  rigor- 
ously tested  tor  thermal  and  mechanical  shock,  vibration  and 
corrosion  resistance. 


The  Eicon  BD  6 • 3 Battery  Disconnect  was  designed  in  1946  for 
military  aircraft  use.  This  two  plug,  4 • wire  disconnect  has  since 
been  used  on  commercial  aircraft,  ground  support  equipment  and 
missiles.  The  high  impact,  long  glass  fibre  filled  molded  casting 
is  resistant  to  both  battery  acid  and  alkaline  electrolites.  The  Eicon 
BD  6 3 disconnect  is  listed  under  Military  Standard  MS  25 182  - 2. 
It  has  been  tested  by  the  Naval  Air  Systems  Command  and  has  been 
placed  on  the  Qualified  Products  List  (QPL)  under  military  speci- 
fication Mil  - P 18148  C,  "Connector,  Plug,  Electrical,  Quick  Dis- 
connect, Battery”. 


Components  shown  half  actual  size 
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180  No.  Wolfe  Rd. 

P.O.  Bo*  8005 
Sunnyvale.  Calif  94088 
Phone  (408)  732  5400 

Operating 


BATTERY 

DISCONNECT 

SYSTEMS 

Characteristics 


Characteristics 

Weight 

Mating  Characteristics 
Power  Capabilities 

Dielectric  Strength 

Mechanical  Strength 

Insulation  Resistance 
Engagement  Torque 
Mechanical  Shock 

Salt  Fog 

Vibration 

Humidity  Resistance 
Temperature  Resistance 

Fluid  Resistance 


BK  8 


Nom.  .26  lbs. 

Mates  with  either  a 
two  or  four  wire  plug 
per  Mil P 18148  C 


Withstands  2500  volts  / 

1 min.  applied  between 
contact  pins  and  mounting 
plate 

Mating  socket  withstands 
500  pound  tension  and 
10  ft.  / lbs.  applied  torque 


Unaffected  bv  50  hour 
exposure  to  a 5%  salt 
fog  (D  95°  F. 


BD  6 


BD  13 


BD  16 


Nom.  1.2  lbs. 


Nom  .5  lbs. 


Nom.  .75  lbs. 


2000  amps  / 1 min  75  Millivolt  drop 
750  amps  / 5 min.  26  Millivolt  drop 


Withstands  2500  volts  / 1 min.  applied 
between  electrical  connections  of  the  plugs. 


5 Gigohms  <0  500  volts  / 1 min.  applied 
between  electrical  connections  of  the  plugs. 

Nom.  10  in.  • lbs. 

Withstands  repeated  shocks  of  50  G intensity 


Unaffected  by  168  hour  exposure  to  a 5%  salt  fog  («>  95°  F. 


Withstands  vibrational  stresses  at  magnitudes  of 
♦ 10  G acceleration  and  frequencies  up  to  500  cps. 

Unaffected  by  exposures  to  95%  R.H  for  240  hours. 


• 65°  F to  ♦ 185°  F 


Resistant  to  the  following  fluids 


Mil  H 5056  Hydraulic  Fluid  Sulfuric  Acid  Sp.  Gr.  1.10 

Mil-L-23699  Lubrication  Oil  Potassium  Hy  droxide  Sp.  Gr.  1.10 


Fungus 


Does  not  support  fungus  growth 


The  Eicon  Battery  Receptacle  has  provided 
industry  with  a dependable  means  of  in- 
suring a reliable  system  of  electrical  connection. 
Eicon's  BR  8 - 2 meets  or  exceeds  all  the 
requirements  of  MS  3509  and  Mil  - E - 81099  A. 


The  BR  23  was  designed  to  meet  the  demand 
for  an  external  receptacle  that  performs  with 
the  same  reliability  as  the  BR  8 series  receptacles. 
For  additional  information  on  the  BR  23,  con- 
tact Icore  Electrosystems. 


For  Source  Control  drawings  covering  specifications  and  package  dimensions.  Contact  Icore  Electrosystems. 
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The  Eicon  System:  PD  series 
power  disconnects 
for  modular  electronics 


Eicon  PD  connectors  arc  quick  disconnects  ( non-circuit -breaking ) designed  for  medium  to  high 
current  interconnection  of  modular  electronic  components.  They  feature  extremely  low  voltage 
drop,  ease  of  insertion  and  extraction,  high  reliability,  mechanical  ruggedness  and  long  service  life. 

The  key  element  of  the  PD  disconnect  is  a helical  wire  contact.  This  design  provides  many  contact 
points  with  the  mating  male  pin  and  gives  a correspondingly  low  contact  resistance.  The  helix  also 
has  a high  surface  to  volume  ratio,  so  that  losses  associated  with  skin  effect  in  high  frequency  alter- 
nating or  pulsed  currents  are  minimized.  Made  of  silver  plated  soft  copper,  the  helix  is  flexible  and 
compensates  automatically  for  any  wear  at  the  mating  surface.  Thus,  mechanical  and  electrical 
characteristics  are  maintained  over  thousands  of  insertion -removal  cycles. 

For  maximum  utilization,  the  disconnect  bodies  are  molded  in  glass-filled  diallyl  phthalate  resin.  With 
this  material,  the  UL  temperature  index  is  130°  C.  The  adjacent  chart  shows  the  time  /temperature 
relationship  for  various  current  levels. 

Current  PD  models  have  been  designed  particularly  for  rack  mounted  electronic  modules.  In  a number 
of  instances,  they  have  been  chosen  because  they  permit  rapid  removal  from  and  reconnection  to 
energized  circuits  without  the  use  of  tools.  For  example,  in  telephone  electronic  switching  centers, 

PD  disconnects  are  used  on  dc  “bulk  power  supplies"  which  are  installed  in  parallel  on  a common 
output  power  bus.  To  remove  an  individual  supply  module  for  inspection  or  repair,  it  is  simply  turned 
off  and  then  pulled  out  from  the  front  of  the  rack.  Similar  applications  include: 

Rectifiers,  inverters,  and  solid  state  switching  elements  in  uninterruptable  power 
supply  (UPS)  systems. 

Switching  regulators  in  computer  peripheral  equipment. 

Radar  SCR  modulators. 

Pulse  generators  in  LORAN  ground  stations. 


Standard  2 and  4 pin  disconnect  models  are  currently  available.  Additional  configurations  are  under 
development.  Customer  inquiries  concerning  new  applications  and  new  designs  are  solicited. 
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The  Eicon  System:  PD  series 
power  disconnects 
for  modular  electronics 
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CHART  B 


Minutes 

The  Eicon  helix  and  pin  assembly  is  designed  to  handle 
a wide  range  of  continuous  operating  currents,  depending 
on  ambient  conditions  and  the  particular  application  of 
the  disconnect.  For  lower  power  requirements,  where 
temperature  is  not  a major  concern,  Icore  possesses  the 
capability  to  design  and  manufacture  Eicon  systems  from 
alternative  materials.  Chart  A is  intended  as  a guide  in 
designing  a system  where  either  continuous  or  short 
duration  power  is  required. 


Amperes 


Icore’s  helical  contacts  offer  a low  millivolt  drop. 
Chart  B shows  the  corresponding  "steady -state" 
millivolt  drop  for  typical  current  levels. 


AUTOMOTIVE  ELECTRICAL 
TERMINALS  & CONNECTORS 


K-£J_TOOL5/m 

K D MANUEACTUR1NG  COMPANY 
357b  HEMPLAND  ROAl 
LANCASTER  PENNSYLVANIA  17604 


TELEPHONE  (717)  28b  4581 


isoe 

BUTT  SPLICE 
22  16  AWG 


1600 
*10  STUD 
16  14  AWG 


1601 

5 16  STUD 
16  14  AWG 


1530 

FULLY  IN  4 
156  Dl  A 
SHUR  PLLG 
RECEPTAC  LE 
16  14  AWG 


n 


u u 

1544  1509 

SHUR  PLUG  BUTT  SPLICE 
BUTT  SPLICE  16  14  AWG 
FOR  156  PLUG 


1526 

3 WAY  SPLICE 
16  14  AWG 


1526  153?  1540 

• 10  STUD  PIGGYBACK  160  DIA 
16  14  AWG  250  FASTON  SHUR  PLUG 
RECEPTACLE  16  14  AWG 
16  14  AWG 


INSULATOR 
22  U AWG 


u 

1504 
*8  STUD 
12  10  AWG 


1 \ 


1510 

BUTT  SPLICE 
12  10  AWG 


KrD  tools?. 

KD  MANUFACTURING  COMPANY 
3575  HEMP  LAND  ROAD 
LANCASTER  PENNSYLVANIA  17604 
TELEPHONE  (717)  285  4581 


AUTOMOTIVE  ELECTRICAL 
TERMINALS  & CONNECTORS 


1524 

CLOSED  END 
SPLICE 
22  14  AWG 


1525 

CLOSED  END 
SPLICE 
22  10  AWG 


1545 

• 10  STUD 
16  14  AWG 


1546 

• 10  STUD 
12  10  AWG 


Ignition  Terminals 


1535 

DISTRIBUTOR 

TERMINAL 

7rrm 


1539 

SPARK  plug 
TERMlNAl 

7 mm 


1534 

4 SPARK  PLUG 
j TERMINAL 

tart 


Uninsulated 

FASTON* 

Terminals 


RECEPTACLE  ADAPTOR 


1632 

250  EASTON  TAB 
STUD  MOUNTED 
ADAPTOR 


Crimp  Type 
Alligator  Clips 


INSULATED 
22  16  AWG 
1536 


*' J 1r  ' 4'*  • AMP  I"  'P'  '4*1*1 


1513 
22  18 


1519 
22  '8 
• 10 


1515 
22  18 


1511 
22  '8 


1517 
22  18 
6 8 10 


1514 
16  14 


1516 
16  <4 


1512 
16  14 


1518 
16  14 
6 8 10 


1520 

16  14 
• 10 


PART  NO 
WIRE  SI2E 
STUD  SIZE 


PART  NO 
WIRE  SIZE 
STUD  SIZE 


ELECTRO  TAP 
Connectors 


in-Line  Fuse  Holder 


32  VOLT  24  14  AWG  FOR  FUSE  250  DIA  - 625-1  25  L 


No  Tool  Required 


1522  — 22-18  AWG  (RED) 

1521  — 18-14  AWG  (BLUE 

1523  — 12-10  AWG  (YELLOW) 


7 
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AUTOMOTIVE  ELECTRICAL 
TERMINALS  & CONNECTORS 


K D MANUFACTURING  COMPANY 
3575  HEMPLAND  ROAD 
LANCASTER  PENNSYLVANIA  17604 
TELEPHONE  1 717 1 285  4581 


Plyr-Tap  Terminals  and  Butt  Splice 


MULTI  STUD 


cs 

SPADE 


250  FASTON' 
RECEPTACLE 


BUTT 

SPLICE 


250  FASTON' 
TAB 


187  FASTON' 
RECEPTACLE 


Electrical  Connectors 


r 


No  5371 


No  6196  cover  No  6198  with 


30A-125V  (T  NEMA5-30R 

2-pole,  3-wire  flush  receptacle  Pressure-type 
terminals;  plated  steel  terminal  screw  clamps 
conductor  to  terminal  plate  Two-piece  molded 
body  mounted  on  rust-resistant  steel  mounting 
plate  Fits  single-gang  opening  in  outlet  box 

Dimensions:  27/ m dia  x 149/»4  Dx1,J/i6  W 
U L Listed  Meets  Fed  Spec  W-C-596C 


SURE-GARD  III  GFCI  2-pole.  3-wire  receptacle 
Compact  IV  body  design,  with  nylon  high-abuse 
face  Exclusive  LED  indicator  light  on  certain  models 
Available  with  UL  Listed  Hospital-Grade.  High-Abuse 
receptacle;  certified  corrosion-resistant,  with 
cupro-mckel  exposed  metal  parts 

Optional  die-cast  aluminum  weatherproof  cover 


Call  on  Leviton's  Custom  Design  Capability  Team 
for  personal  attention  to  your  requirements. 

Whatever  you  need— be  it  a consultation  with  the  engineering- wise  Marketing  Manager 
of  our  Appliance  Products  Division,  or  a full-scale  meeting  between  your  staff  and  ours, 
including  »he  Chief  Engineer  of  our  Design  Capability  Team— you  II  find  that  the  session 
is  m^n  like  a think-tank  experience  than  the  usual  cut-and-dried  what-do-we-have-that-we- 
can-sell-you?"  Not  that  we  don  t have  a vast  product  line  to  show  you  We  do  We  offer  a 
complete  line  of  wiring  devices,  power  supply  cords,  wire  and  specialty  cable,  which  is  what 
we  mean  by  Total  Capability  from  a Single  Source". 

Phone  us  at  212-229-4040.  ext  53?  Or  write  Mr  Lou  Vlismas.  Marketing  Manager.  Leviton, 
59-25  Little  Neck  Parkway.  Little  Neck.  N Y 11362 


LEVITON 

Affiliates: 

AMERICAN  INSULATED  WIRE  • PACIFIC  ELECTRICORD 
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GM-2  r J80 


1852,  221 1, 2191,  2507  & 2177  Models 


molex 


features/dimensions 

• 7 circuit  leaf  spring  relay  version 
(2507) 

• 11  circuit  standard  relay  version 
(2177) 

• 14  circuit  miniature  relay  version 
1852 

• 94  V-2  nylon 

• 1 & 3 circuit  switch  connectors 
(2211  & 2191) 

• U L approved 


These  connectors  utilize  Molex  open  end  terminals  These  terminals  will  accept  14  through  28  AWG  wire  and  an 
optional  detent  for  increased  holding  action  is  available 

Molex  relay  connectors  are  designed  to  lower  assembly,  testing  and  service  cost 

Dimensions  & Ordering  Information: 


MODEL  1852  RELAY  CONNECTOR 


2 34 


04  7 


(5»4>  175  T 

f P (4.44)  T»p 

V 

s A 

i ■ 

(12.7) 

• 

Typ  J 

L- 

i T 

843 

(21.41) 

L_ 

_n_ 


1/ 


1 015  - 

(25.78)  * 

T 

868 

Mounting 

(21.79) 

Hoi*  0*lail 

4^ 

1 

Panel  T hick  nett 

Manqe 

04b  0S0 
<I  14  2 03> 

^nr 


469 

(11.91) 


No.  of 
Circuits 

With  Mtj  tars 

1— — j 

Without 

Mt«  Cars  Uses  Terminal 

for  .or1  (2.03)  for  SO"  (1 .3) 

M«r  Panel  Thickness  Ma*  Panel  Thickness 

14 

0602  3141  j 06-02-3143 

0602  314?  ] 1943 

.109 
.047  (2,76) 
(1.19)  1 


047*. 078 
(1,19  1.98) 
.719 
(18,26) 
j 


5 impt  par  circuit  250  VAC 


MoO«l  1943 


Crimp 

Wire 

Site 

Insulation 

Diameter 

Chain  Form 

t.oof4  Form 

18  24 

060  .105 
(1.52  2.67) 

05  06-0200 

05-06-0201 

MOLEX  INCORPORATED  . 2222  WELLINGTON  COURT  • LISLE.  IL  60532  • PHONE:  (312)  969-4550 


lolex: 


mrn^  & sraSteCo  @®ffloo©@lf®ir 


MODEL  2211  SWITCH  CONNECTOR 


...tutte,  _ ! 

Man  Amoi 

Mae  Volt! 

10 

250 



m (1/.4M 

MODEL  2191  3 SWITCH  CONNECTOR 

til 

I* (17.47) 4 


(•.1?)  * 


06  02  3011 


Uttl  2176.  2 326.  2676.  2696.  and  2799  term-nal! 


( 18,64) 


L . 1-422  J 

I (36.1  ir"-  * 

MODEL  2507  RELAY  CONNECTOR 


Order  No 

06  02  30  31  | 10 

Uw  21  76,  2326.  2676.  2698.  and  2794  terminal! 


Circuit! 

Order  NO 

7 

15  04  0709 

6 Ampi/150  VAC 
Uiei  2176,  2328,  2676, 
2618.  and  2799  tlfnvnau. 


MODEL  2177  1 RELAY  CONNECTOR  

688  376 

► 117.47,^(8.62)  20 

, * 6 063  (5.08)  T,p 


437^1 

( 1 1 .09) J 

1.203 

(30.55) 

437  1 

(11.09) 1 


MW 


297  i 
(7.54)  ► 


. . j 611 

t T?7 >*•*» 

(21.05) 


(:i,68iTyp  -«{ 

1 08  — 

(27.43) 


^ 1.18 

Mounting  Hole 

Detail  (14.22) 


1 234  4 

» <*»■»«>  1 688 

(42.87) 


075/  070 
(1.90/1,77) 

Ufa 


4 6 107 

18  t .02  (27.17) 
(4,57  ! 0.50) 


I Electrical  Par  Circuit  With 

Circuit!  Order  No  M»  Amp!  Mia  volt!  N.t?  Eari 

11  06  02-3111  j 8 T 125  | .50"  Panel 


o.  Mae  Ampi  [ I 

111  8 [ 


MODELS  2176.  2328.  2576.  2698,  and  2799  TERMINALS. 

- .05 

1'W  , , 


275  1 025 
(b.99  t 0.64) 


Model  A 


DIMENSIONS 

D 8 


ummi 

iiifl 


MW  }i'¥F7T)ll 


■•nrrrM 

■viTfl 

KjIjH 

Insulation 

Diameter 

Material 
Thick  nett 

Model  No 

Chain  F orm  Order  No 

Looie  Form  Order  No. 

1 

W/Datent 

W/O  Detent 

W/Detent 

W/O  Detent 

_J 

14  22 

085  .135 

1£10 

.010 

— 0T2 

?176 

05-06  0301 

05  06-0303 

OS-06  0302 

05-06-0304 

14  72 

0®5  125 

2328 

05  06  0401 

05  06  0402 

05  06  0403 

05-060404 

14  22 

085-  .135 

2576 

05  06  0305 

05  06  0306 

1 

14  22 

.085  • .125 

T312 

2698 

05-06  0405 

05  06  0406 

_J 

24  28 

034  060 

012 

2 799 

05-06-010  7 

05-06  0308 

□ 

Rea'  Quantit  y!  Model!  1943  and  2799  6.000.  Model!  7328-4,000;  Model!  2176  and  2698  3.000. 
..Pi'  Model  2576  7.500.  All  chain  lone  order!  rounded  to  the  neareit  lull  reel 


a.i  Terminal!  are  ora!!  alloy,  tin  plated 

MOLEX  INCORPORATED  • 2222  WELLINGTON  COURT  • LISLE.  IL  60532  • PHONE:  (312)  969-4550 


Division  of  Genera*  Motors  Corporation 
P 0 Box  431  Wanen.  Ohio  44486 


59  Series 
Female 
Terminals 


59  Series 
Connectors 


Pack  Con 
Female 
Terminals 


Pack  Con 
Male 
Terminals 


56  Series 
Female 
Terminals 


Pack  Con 
Female-H.D. 
Terminals 


56  Series 
Male 
Terminals 


Pack  Con 
Male-H.D. 
Terminals 


56  Series 
Connectors 


Pack  Con  II 
Female 
Terminals 


Division  of  General  Motors  Corporation 
P O Bo*  431  Wanen.  Ohio  44486 


Pack  Con 
Series 
Connectors 


Pack  Con  II 
Series 
Connectors 


Terminals 


Boots  and 


Twist  Lock 


D-Matic 

Tooling 


Wedge  Base 
Lamp 
Sockets 


Low  Profile 
Lamp 
Sockets 


Punch-Pack 

j£  (o', 

Ring-Spade 

A 

Terminals 

In  engineering,  in  design  and  in  manufac- 
turing capacity  few  if  any  producers  of 
automotive  energy  distribution  systems  can 
match  Packard  Electric 

Or  offer  you  the  servicing,  counseling,  tech- 
nical knowledge,  and  broad  experience  of  the 
Packard  team 
Your  own  task  force 

The  task  force  concept  gives  you  the  best  of 
both  worlds  manufacturing  testing  and  engi- 
neering facilities  combineu  with  a responsive, 
no-red-tape  capability  usually  found  only  in 
smaller  companies 

A qualified  Packard  sales  engineer  is  avail- 
able to  answer  questions  supply  additional  data 
and  provide  the  basis  for  a relationship  that 
res  jits  m substantial  savings  in  time,  production 
and  dollars 
Testing  Facilities 

When  you  choose  Packard,  you’ll  also 
acquire  testing  facilit'es  that  include  engineering 
labs,  a fleet  of  vehicles  that  log  over  a quarter  of 
a million  miles  per  year,  and  access  to  all  General 
Motors  proving  grounds  and  test  facilities 


Division  of  General  Motors  Corporation 
P C Bo*  431  Wanen,  Ohio  44486 
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PACKARD  ELECTRIC... 

remarkable  capability  at  your  cal 


we  process  more  s»ilicone  compound  than 
any  facility  in  the  world  and  annually  use  58  mil- 
lion fuses.  5 million  pounds  of  steel.  57  million 
pounds  of  copper  9 million  pounds  of  Grass  46 
million  pounds  of  plastic  compounds  and  53  mil- 
lion automotive  lamps 

The  engineering  and  manufacturing  benefits 
of  Packard  Electric  are  myriad-and  can  result  in 
substantial  savings  in  time,  production  and  dol- 
lars to  Packard  customers 

Innovation  is  our  tradition. 

Our  leadership  in  vehicle  wiring  is  widely 
acknowledged  Packard  was  amona  the  first  to 


Division  of  Genera'  Motors  Corporation 
P 0.  Bo*  431  Warren,  Ohio  44486 

Tel.  iil6-3V3-k633 


HOW  TO  ORDER: 

ROWE  RMC  Connector  Senes  are 
normally  supplied  unassembled  with 
simple  instructions  which  cover  sol 
dering  or  crimping  contacts  assem 
Ply.  potting  etc  If  the  customer 
wishes.  Rowe  will  supply  connectors 
terminated  and  tested  to  your  speci- 
fications please  specify  cable  type 
and  length  connector  type  and  test- 
ing parameters 


CATALOG  PART  NUMBER  EXPLANATION: 
3 RMC  2406P  1/10/-/- 


OPTIONS  ( Omit  tor  standard) 

SHELL  PLATING  tdMMK  per  00  P 415 
Type  I is  standard 

1 = Olive  diab  chromate  per  00  P 416  Type  II 

Class  C 

2 = Black  cadmium  plate  per  OQ-P-416  Type 

II  Class  C 

3-=  Indite  Per  MIL-C  5541 

CONTACT  PLATING  Gold  . den  per  Mil  G- 

45204  is  standard 

10=  Silver  pla'nfl  per  QQ-S-365 

11  ---  Tin  plated  per  Mil  T 10727 

STRAIN  RELIEF 

20sCabie  Clamp 

20A  = Cable  Clamp  W Rubber  Bushing 

SPECIAL 

CS  = See  customer  drawing  or  specifications 
for  special  termination,  etc 


SHELL  STYLE 

(See  section  on  shell  styles) 

1 = Cable  mounting  connector 

(Female  threaded  coupling) 

2 = Panel  mounting  connector 

(male  threaded  coupling 

3 = Cable  mounting  connector 

(male  threaded  coupling) 

4 = Panel  mounting  connector 

with  potting  boot  (male 
threaded  coupling) 


INSERT 

STYLE 

(See  section  on  in- 
sert styles  ) Insert 
Style  determines 
shell  sree  number  of 
contacts  contact 
type  (pm  or  socket! 
and  gige  pm 


CONNECTOR 

SERIES 


ROWE  INDUSTRIES 

622S  B*ncr#  Road,  Toledo.  Ohio  43612. 

(419)  729-9761. 
We»i  Com  oritce 
(213)  235  2070  and  (415)  969  4131 


ihcr 

\ll 


Shell  Body 


Socket  Male  lnsert 


Female  Insert 


Shell  Body 


...HIGH-VOLTAGE 

CONNECTORS 


II  ' gnap  APPLICATIONS 

m cost  multi-contact  connectors  are  required 

Sheii  M,n®  • E CM  Gear  • Power  Supplies  • Laser  • Rada>  • X-Ray  • Dis- 

n plays- Many  Othe-s 

OPERATION:  Rowe  RMC  Ser  es  thro  r vet?:'  :br  mat 

mg  interlaces  offers  corona-tree  wealfiertight  operation  at  high  altitude  and  in  a temperature 
range  of  — 55  C to  200  C 

SPECIFICATIONS  • \ and  related  hardware  is  aluminum  per  Federal  bp*  ’ 

per  ZZ-R-765  and  in  all  styles  except  where  noted  socket  contacts  are  used  n ■ • • . r • S*  • 

photo  ai  ove)  Pm  contacts  are  brass  half  hard  and  sockets  are  Derytiiu  • 


I 

! 


INSERT  STYLES 


R^IIM 


ROWE  INDUS1 

6225  Bene  re  Road.  Toledo.  Ohio  43612. 

(416)  726-6761. 
West  Com  Oil  ICO: 
(213)  235-2070  and  (415)  666-4631 


I 


I 


100IP  insort  style 
tOOIS  insert  style 
1M2P  insert  style 
I607S  insert  styl. 
I603P  nsert  style 
1801S  msert  style 

16  KVDC 
16KV0C 
30  KVDC 
30KVOC 
30  KVDC 
30  KVDC 

•TOP 
•20  S 
•TOP 
•20  S 

• 14  P 

• 14  S 

sto  shell  i it 

sto  shell  s it 
- '8  shell  site 
• U shell  site 
*18  shell  yit 
*'8  shell  site 

2406P 

msert  style 
7406S 
insert  style 

25  KVDC  ip.n  to  pm 
anti  p.n  to  shell! 

25»v[ K'  ■ wx**t  msoreei 
andsomeftosneni 

• <2P 

• <2  S 

«?4  shell 

1 4|f 

»24  shell 
KM 

2704P  msert  style 
2204S  insert  style 

50  KVDC 
50KV0C 

*16  P 
• 16  S 

=22  shell  sue 
•22  shell  s ee 

2405P  insert  style 
?405S  insert  style 

30  KVDC 
30KV0C 

• 12  P 

• '?  S 

• 24  shen  si*e 

• 24  shelf  sire 

1 

FIVE  CONTACT 


FIVE  CONTACT 


SEVEN  CONTACT 


SEVEN  CONTACT 

(Connell  1.  2 3 in  ncktti  ml  4 5.  6,  7 in  pins  mi  plug 
| S l t»p«  insert  council  1 2 } in  pint  ml  4 5 6 7 on 


a&ove  ratings  apply 


t5  KVDC  lorn  * B C 0 to 
pm  A B C 0 to  pm 
t F G and  to  shein 

•6  P 

A B C Dl 

•40  shell 

so.. ets  in  receptacle  1 P > type  insert) 

1 600  VOC  (pm  1 2 3 to  1 
pm  1 2 31 

600  VOC  ip  n E F G 10 
p>n  E F G and  to  shen  i 

• 14  P 

If  FGl 

s./e 

241 7P 

nsert  styit 

15  KVDC  (pin  • 2 3 to 
pm  4 5 6 2 and  to  Shell) 
750  VDC  (P.n  4 5 6 7 to 
pm  4 5 6 7 and  to  shell' 

NOTE:  INSERTS  SHOWN  ARE  NOT  ACTUAL  SIZE. 
SEE  SHELL  STYLE  FOR  SIZE.  INSERT  CONTACT 
LAYOUTS  SHOWN  ARE  OF  PIN  CONTACT 
CONFIGURATION. 


ROWE  INDUSTRIES 

6225  Benor*  Reed.  Toledo.  Ohio  43612. 

(416)  729-9761. 

\Wttl  Coot!  Office: 
(213)  235-2070  end  (41$)  969  4831 


FOUR  CONTACT 


FOUR  CONTACT 


!«09P  15  KVOC  (pin  to  pm 

insert  style  end  pin  to  shell  l 

<*09S  15  K90C  i socket  to  socket 

mseit  style  end  socket  to  site-  i 


•'•*heii  20  KVOC  (pm  A end  B 

we  MOD  74l0f  *°  pm  C end  D end  Shell) 

»I6  shell  insert  style  500  VDC  (P'"  A to  pm  g| 

vr*  MOD  * 500  V0C  (pin  C to  pm  0. 

pm  C.  0 to  shell) 

28I0S  insert  style  — shone  ratings  apply 


*26  shell 

sue 


SIX  CONTACT 


SEVEN  CONTACT 


25  KVOC  (pm  A to  other 
«i4o  pms  end  to  shell) 

mart  atvl*  5 "VDC  lp,n  * C E F to 
serl  style  other  pms  end  to  shell) 

115  V0C  (pm  D to  shell  | 
28I4S  insert  stytc  — shove  ratings  apply 


*28  shell 

in 


t6t5P  15  KVOC  (pm  to  pm  p 

insert  style  and  pm  to  shell) 

1615S  15  KVOC  (socket  to  sock*'  .v,c 

insert  style  end  socket  io  snen  i 


*16  shell 

sue 

*16  shell 
site 


14  *”•3 

*4  / 


. 4 • P 


7 • M Wl 


FOURTEEN  CONTACT 


TWENTY-ONE  CONTACT 


32l  9P  15  KVOC  ipm  to  pm  e^O  p 

insert  style  end  pm  to  shem 

3219S  15  *V0C  socket  to  socket  #20  S 

msen  style  end  sooet  to  sn* 


*32  sneu 
site 

*32  sheu 
site 


25  KVOC  (pm  A to  Other 
pms  and  to  shell) 

S020P  ,0  KVDC  (all  other 

insert  style  P,n*  *°  P*n*i 


•16  AWG  P *40  shell 

laii  others)  sue 


5 KVOC  (an  other  #tg  ajvg  p 
I pms  to  shell) 

4020S  mseri  style  — shove  ratings  apply 


I 


'*r:  - • ' 

MOUNTINO  CONNECTOR  (FEMALE  THREADED 


ELL  STYLE  3 


2'/, -16 


Shell 

Slat 

A 

B 

c 

0 

Filling 

Threads 

8 

v/t 

% 

* i-28 

10 

IK. 

H 

',•28 

12 

1* 

*S, 

1 

V24 

c 

Coupling 

Threads 

',-28 

V24 

V2Cf 


0 

Filling 

Threads 

',•28 

’,-28 


CONNECTOR 

SHELL 

STYLES 


The  ROWt  RMC  Connector  Senes 
hardware,  such  as  mechanical  strain 
relief,  split  shell  bodies,  right 
angle  adapters,  etc  . may  be  used 
with  shell  bodies  noted  here 


Rlfht  angle  adapt*’ 

•valla  Me: 


Shad  atyla  S la 
equivalent  lo 
MS  310BB-apllt  than 


Shall  atyla  6 la 
equivalent  to 
MS  IlOSA-aolld  ehall 


• • 


ROWE  INDUSTRIES 

622S  Benor*  Road.  Toledo.  Ohio  43112. 

(419)  729-97*1. 
Weal  Coast  On  ice 

(213)  235  2070  and  (41S)  969  4131 


c 


I DC  SOCKET  CONNECTORS 
802  SERIES 


SPECTRASraiP 

7100  LAMPSON  AVtNU  GA«0€N  GOCM  CMJfOOmA  6?64? 
miPMOE(714)89?  3361 


DESCRIPTION 

Spectra  Strip  902  Series  socket  connectors  terminate  planar  cables  to  P/C 
boards  and  bac.kpanei  posts  and  mate  with  Spectra-Stnp  Series  800  801 
and  803  headers 

Socket  connectors  are  available  from  10  thru  64  positions  The  individ- 
ual socket  contacts  feature  a dual  cantilever  beam  design  that  assures  a 
positive  electrical  connection  to  the  male  posts 

Spectra-Stnp  I DCs  ate  used  to  terminate  round-conductor  planar 
cables  whenever  a low  cost  quick  disconnect  reconnect  capability  is 
desired  Typical  uf  t lications  include  input  output  interconnections  within 
computers,  peripheral  equipment  instrumentation  and  communication 
equipment 

802  Series  connectors  are  available 
with  or  without  an  external  center  poky 
izing  key  molded  into  the  insulator  The 
polarizing  key  assures  positive  connector 
orientation  at  every  disconnect  reconnect 
cycle  and  eliminates  mismating  ot  sockets 
and  headers 

Spectra  Strip  central  polarized 
socket  connectors  are  interchangeable 
and  inter  mat  eable  with  competitive 
I DC  headers 


Ik  I IN'O- 


W*4'  lu  *.  • M. 
M*  34 

Connectors  are  available  with  '*Kf  “*• 


optional  fun  strain  relief  covers 


. 0»4l  MUI  IOj«1 
' je  arc*  ’TOCMC. 

*N v r’*  - >■■■ 


sor  novor 

C.A5  TlX’  iK'Ol 

' owcuooa 


CONTACT 


STANDARO  I DC  SIZES 

Non  Polarized  Polarized 


No  of 
Contacts 

With 

Strain 

Rat*#* 

Without 

Sham 

haiiaf 

With 

Strain 

8 ana' 

WChout 

Strain 

haftaf 

Overall 
length  l 
inchaa  (mm) 

to 

602- 1 10-002 

807  0 1000? 

807-110009 

802-010-000 

690  17  53 

14 

802- 1 14-002 

807-014-002 

80?  114009 

802-014000 

890  77  61 

r- 

002- 1 16-002 

807-010-002 

80?  118009 

802016000 

99075  15 

20 

602  120-002 

807-070-00? 

80?  170009 

802020000 

i 19030  73 

26 

902  126-002 

807-070-00? 

80?  178009 

802026000 

1 490  3 7 65 

34 

802  134  002 

807-034-007 

80?  134009 

802034000 

1 890  48  01 

40 

802  140002 

807-040-00? 

80?  140009 

802040000 

50  

802  150002 

80705000? 

80?  150009 

802050000 

7 890  68  33 

60 

802  180002 

807080007 

807-180009 

802060000 

3 19081  03 

64 

002  16400? 

80708400? 

80?  164009 

802064000 

3 390186  11 

FEATURES: 

• Mass  terminates  up  to  64  lines  at  a time  with  no 
preftnpprng 

• Design  allows  visuol  inspection  ot  cable  termination 

• CXzoi  Cantilever  contacts  assure  positive  electrical 
connection  to  squore  and  round  male  posts 

• Available  with  or  without  external  poky  iz  at  ion  feature 

•Optional  str  i rekel  cover  available  *k 


CHARACTERISTICS 

PHYSICAL 


Contocl  spacing 

Contact  material 
Contoct  plating 


100"  gnd  Mates  with  080 
planar  cable 
Phosphor  Bronze 
‘Gold  30  micro-inches  over 
80  micro-inches  nickel 


Insulator  material  Thermoplastic  glass 

reinforced  block  Ul  94  V-O 
Number  o I contacts  10  thru  64 

Wire  accommodation  AWG  26  stranded 

AWG  28  stronded  and  solid 
AWG  30  solid  on  080"  centers 


‘Available  with  other  platings  and  thicknr-sses  - 
consult  foctory 


ELECTRICAL 

Current  rating  1 Amp 

Dielectric  withstanding 
volfoge  >800  VAC  RMS 

Insulation  resistance  >1x10*  ohms 

Operating  temperature 
range  8S°Cto  n0S°C 

APPLICATION  TOOLING 

Bench  Press  P/N  200-100 
Applicator  Base  Plate  P/N  200-101 

Polarizing  Pin  P/f!  800-0211-002  fits  in  contoct 


With  Strain  Rabat 

S»«a  *s 
COvfh 


CON  T AC  T 

CfNTfH  .NSos  ATOR 
BASE  N9ULATOA 

Without  Strain  Rabat 


COvfB  NSuiATon 


CONTACT 


CENtfP  .NSOlATOn 


BASE  NSOlATOn 


optional 
PU  APL/AjG  he  y 


> 

405 

(12  57) 


Onennor*  an a cna«3clen*fic»  stOac*  to  cnonge  «nhoul  notice 


0160 


I DC  CARD-EDGE  CONNECTORS 
807  SERIES 


SP€CTR/\^TRfP 


DESCRIPTION 

Spectro-Strip  IDC  card-edge  connectors  are  available  In  sizes  10.  20. 

26.  34  40  50  and  60  positions  Connector  housings  are  loaded  with  2 rows 
ol  contacts  on  100"  (2.64  mm)  centers 

P/C  contacts  ore  fu#y  bifurcated  lor  reliability  Independent  cantilever 
spring  contact  design  provides  excellent  contact  pressure  to  board 
without  requiring  high  insertion  forces  Closed-entry  insulator  design 
protects  contacts  from  domoge 

Unique  design  allows  removal  of  connector  from  cable  Use  cover 
removal  tool 

Card-edge  connectors  are  available  in  three  configurations  with 
a slot  with  a rhm-hole.  and  with  no  ears  Pre-assembled  construction  o I all 
configurations  permits  positive  cable  alignment  and  speeds  assembly  time 
Polarizing  key  fits  in  slots  between  contacts,  glass  filled  nylon 
Connectors  meet  applicable  portions  ot  Mll-C-21097 

ORDERING  INFORMATION 


7100 LAMPSON  AVENUE  GAROEN  GROVE  CAUFORNWL  92642 
TEIEPHONE  (714)  892-3361 

FEATURES: 

• Mass  terminates  up  lo  60  lines  ol  one  time 

• Available  pre-assembled  (one-piece)  or  with  body 
and  cover  separate  (specify  at  time  ol  order) 

• Provides  flat  cable  I/O  access  to  P,  C boards  on  100 
(2  54  mm)  centers 

• tuity  bifurcated,  gold  plated  P/C  contact  provides 

2 points  ol  coni  act  with  each  pad  on  the  P/C  board 

• Choice  of  Ihreo  mounting  configurations  and  an 

optional  polarizing  key  *1 

CHARACTERISTICS 

PHYSICAL: 

Conloct  spocmg 


Contact  material 
Contact  plating 

Insulator  material 

Number  of  contacts 
Wire  occorr  modal  ion 


100"  centers 
terminates  050“ 
planar  cable 
Beryllium  Copper 
’Gold  30  micro-inches  over 
50  micro-inches  nickel 
Thermoplastic,  gloss- 
reinforced  black  UL  94  V-O 
10.  20.  26  34  40.  50  and  60 
AWG  26  stranded. 

AWG  28  stranded  and  solid. 
AWG  30  solid  on  050”  centers 
PC  8 accommodation  062"  nominal  thickness 
• Available  with  other  platings  and  thicknessess- 
consult  factory 

EliCTRICAL: 

Current  rating 
Dielectric  withstanding 
voltage 

Insulation  resistance 
Operating  temperature 
range 

APPLICATION  TOOLING 

Bench  Press  P/N  200-100 
Applicator  Base  Rate  P/N  322-0702-004 
Cover  Removal  Tool  P/N  322-0702-009 
Polarizing  Key  P/N  800-0711-001 


1 Amp 

>500  VAC  RMS 
>1  * 10*  ohms 

-55°C  to  +105°C 


No  ot 
Contacts 

Part  Nunk« 

A 

■ 

C 

0 

E 

P 

G 

807-1005-001 

4 

400(10  16) 

60505.37) 

960(24  38 1 

- 

- 

5950  5 11) 

to 

807-1005-002 

4 

400(10  16) 

60505.37) 

960(24.38) 

1 300(33  02) 

1 500(38  10) 

5950  5.11) 

807-1005-003 

4 

400(10  16' 

60505  37) 

960l  24  38 

1 400(35  56) 

1 900(48  26) 

59505  11) 

807-2005-001 

9 

900(22  86) 

1 105(28  07) 

1 460(37  08) 

— 

— 

1 095(27  81) 

20 

807-2005-002 

9 

900(22  66) 

1 105(2807) 

1 460(37.08) 

1 800(45  72) 

2 000(50  081 

1 095(27  81) 

807-2005-003 

9 

900(22.86) 

1 105(28.07) 

1 460(37.08) 

1 900(48  26)  • 

2 400(60  96) 

1 095(27  81) 

807-2605-001 

12 

1 200(30  481 

1 -*05(35  69) 

1 760(44  70) 

— 

- 

1 395(35  43) 

26 

807-2605-002 

12 

1 200(30  48) 

1 40505  69) 

1 760(44  70) 

2 100(53  34) 

2 300(58  42) 

1 395(35  43) 

807-2605-003 

12 

1 200(30  48' 

1 405(35  69) 

1 760(44  701 

2 200(55  88) 

2 700(68  58) 

1 395(35  431 

807-3405-001 

16 

1 600(40  64) 

1 805(45  85) 

2 160(54  36) 

— 

— 

1 795(45  59) 

34 

807-3405-002 

16 

1 600(40  641 

1 805(45  85) 

2 160(54.86) 

2 500(63  50) 

2 700(68  58) 

1 795(45  59) 

807-3405-003 

16 

1 600(40  64| 

1 805(45  85) 

2 160(54  86) 

2 600(66  04) 

3 100(78  74) 

1 795(45  59) 

807-4005-001 

19 

1 900(48  26) 

2 105(53  47) 

2 460(62  48) 

— 

— 

2 095(53  21) 

40 

807-4005-002 

19 

1 900(40  26) 

2 105(53  47 

2 460(62  48) 

2800(71.12) 

3 000(76  20) 

2095(5321) 

807-4005-003 

19 

1 900(48  26) 

2 105(53  47) 

2 460(62  48) 

2 900(73  66) 

3 400(86  36) 

2 0951  -3  21) 

807-5005-001 

24 

2 400(60  96) 

2 605(66  17 

2960(75  18) 

— 

— 

2 595(65  911 

50 

807-5005-002 

24 

2 400(60  96) 

2 605(66  17) 

2 960(75.18) 

3 300(83  82) 

3 500(88  90) 

2 595(65  91) 

807-5005-003 

24 

2 400(60  96) 

2605(66  17) 

2 960(75.18) 

3 400(86  36) 

3 900(99  06) 

2 595  65  91 

807-6005-001 

29 

2900(73  661 

3 105(78  87 

3 460(87  88) 

- 

— 

3 095  78  61 

60 

807-6005-0u2 

29 

2900(73  661 

3 105  78  87 

3 460(87  68) 

3 800(96  52) 

4 000(101  60) 

3 006(78.61) 

80  7- 6005  003 

29 

2 900(  73  661 

JJJ05(7B  87) 

_3  460(87  88'  _ 

3 900(99  06) 

4 400011  76) 

3 005(78  61) 

c - v 


CN-01 


. ••  I ' 'Ml 

Lit  tt  u u it  it  it  n 

Si  «1  n n n n n »1 
« -«.1-  wif*  * i*«| 


otntjfri 


I DC  CARD-EDGE  CONNECTORS 
607  SERIES  (CONTINUED) 


SPECTfeASIW 


tlOOLAMPSON  AVENUE  GARDEN  GROVf  CAllEORNIA  92642 
TELEPHONE  ( 2141  692  3361 


POLAPIZING 

KKY 


COVER  REMOVAl  TOOL 


NO  LARS  (-001) 


CONTACT 


RECOMMENDED  P C BOARD  CONFIGURATION 


•M 

H N«l  9% 


«N»ia 
»•**»)  ’ ’ AA.  k 
• • 


: I* 


-t.UV-.Ai 


l V«  » • ' t-i 

» « 

I N ■ « 

mirun 

.tv  «>i  »w 


HtU’  • 4*< 

fc  VMfNPS 


0 A | \ AT 
*U.’S4  • (CMtlOH 


Ml 

AA  AA  UAA1ATM 


THRU  HOLf  (-003) 


O 


T&o/  ThomasSiBetts 

T&B  Heavy  Duty  Automotive  Products 

Thomas  f,  Betts  Corporation 
920  Route  202,  Raritan,  ‘II  088*9 
(201)  685-1600 

flTiB  Loro) 

Connectors,  electrical  and  Battery 

TfiB  battery  cable  connectors  provide  quick,  easy  means  of  making  battery  cable 
assemblies  in  the  factory,  the  shop,  or  on  the  road.  They  are  solderless  com- 
pression type  connectors  in  straight,  flag,  lug,  and  splice  styles  to  accomodate 
cable  sizes  from  #1  AWC  to  4/0  AWG. 

Part  of  TfiB's  COLOR-KEYED^  connector  line,  the  connectors  include  a coding 
system  which  matches  color  bands  on  the  connector  with  the  corresponding  color 
on  the  correct  installing  die.  The  bands  are  positioned  on  the  connector  to 
indicate  where  the  tool  should  be  placed  to  make  the  compression.  The  color  of 
the  bands  also  indicates  the  cable  size  accomodated. 

These  conpact  connectors  provide  high  pullout  strength  and  arc  easily  installed 
with  a convenient,  highly  maneuverable  hand  tool  which  dcvclopfup  to  4-1/2  tons 

D 

of  compression  force.  Pie  tool  is  available  with  the  SIIlfRJ:  STAKE  mechanism 
which  does  not  release  the  connector  until  the  proper  amount  of  force  has  been 
applied. 

Cat.  Scries:  BAC  Straight  and  Flag  Connectors 

BAL  Lugs 
RAS  Splices 

T&B/Thomas  & Betts,  Division  of  Thomas  8t  Betts  Corporation 

920  flout,  202  Raritan.  Navy  Jaraay  08869  (201)  68S  1600  TELEX  833190 


7T.O 


CN-63 


COLOR-KEYED'  Connectors  and 
Lugs  for  Battery  Cables 


(i 


INSTALLING  TOOLS: 
TBM5V  and  TBM5SV 


' «* ■ < 


BAC18FP 

UCWf 


8AC28FN 


8A1181I 

8AU812 


BAL4812 


BA 1203* 


1/2  Purple 

1/2  YeHOW 

38  PM* 

38  Black 

38  Orange 

38  Purple 

38  Yellow 


ul  (0  - 


C'TAPS 


Me  No  I 9869 


INSTAUING  T001S- 

TBMS  Of  TBMH 

install  all  sues 


COLOR-KEYED’  Connectors 

for  Copper  Cables 


Cal 

TiT 

a? 

cm 

1 

2 
3 

£ 

84785 

2 

Black 

5-6-8  10-12 
4-5 
3-4 

100 

84748 

2 

Orange 

1/0 

1 

2 

4-5-6-8-10-12 

3-4 

2-3 

50 

84748 

2 

Purple 

2,0 

ID 

1 

30 

20 

ID 

34  5-6-8-10-12 
2-3 
1-2 

25 

84788 

2 

Yedovn 

2-3-4-5-6-8-10-12 

1-2 

ID-1 

25 

’Ins  Covet  Com  relefs  to  proper  sue  insulating  covet  <tw«vn  on  page  9 


T&B/Thomas  & Betts,  Division  of  Thomas  & Betts  Corporation 

920  Route  202  Raritan.  New  Jersey  08869  <2011  68C  . S00 


COLOR-KEYED  Connectors  for  tsb 

f MMMAM  T&B/Thomjt  N Betti,  Division  of  Thontai  & Betti  C Of  portion 

970  nhm  707  «*»<»•*».  Nm  }*<*•*  oaa«9  17011  easiftoo 


C-TAPS  LARGE  SIZE 

-r> 

MAIN  / 


GR00VI  ^ 

•RANCH 

GROOVt 


ONE  HOLE  LUGS 


INSTALLING  TOOLS 
IBM?  mstills  #8  to  *2 
TBM>  instills  *8  to  250  MCM 
TBM8  instills  #8  to  500  MCM 
TBMI5  i ratals  #8  to  tooc  MCM 
13642  .ratals  #8  to  ?50  MCM 
Some  cjt  no  s vsniiMf  m Mink  tonguf 
Con sull  tictory 


MTU  4 


M7M  4 


TThToT 

24)  24M  1 3642 

VO  1/04 

i*— mT6"i! 

TBM6 

14)  14)  TBM8 

24)  24)- 1 

34)  >0-3  13612 

44)  44M 


■M 

CM  to 

CM  «• 

13487 

— 

11744 

7BH 

15512 

7B 

13468 

— 

11748 

S7H 

15506 

87H 

'Ins  Zoom  Code  risas  to  prop*  sue  msutjtmg  covers  shown  on  pige  t 


4-=- 

Rdd 


‘M1« 
X M1U 

M1M 
X M1U 

'Mill 
X M1M 

'Mill 

X 541*5 

M112 
tX  M1T0 


»•  1 

21 

21 

24 

24 

29 

29 

33 

33 

37 

37 

37 

37 

4? 

42 

42M 

42H 

45 

45 

45 

45 

50 

50 

50 

50 

54 

54 

54H 

54H 

62 

*2_ 

20  200 
20  200 


#6  Str 
or 

*8  Arid 

#«  Str 
or 

#6  Wew 

#4  Str 
or 

#4  WM 


#1  5,1  Grwn 

#2WWd 

10 AWG*-* 
rmi 
Of  a-, 

#1  Weld 

24)  AWG  t 

Or  Blick 
14)  Weld  owc* 

34)  AWG  n—*, 

24)  Weld  ur*n® 

**"*** 

30  WeW  Pufp1' 


X AvirliMf  with  undrilled  longues  Consult  toca  wiretiouse  tor  price  dekvery  md 
minimum  ordering  guentities 

1 COLOR  MVtD*  connectors  »»  iviiUM*  with  specie  tongue  ingles  consult  your 
tool  wirenouse  lor  pice  desrery  ind  minimum  ordering  qumtitv 

2 Luge  qumtity  pnoe  on  eppkcMion 

Ins  Coyer  Code  relas  to  proper  sue  msuUtmg  covers  shown  on  pige  9 
NIMA  drSkng 
TNot  CSA  certified 


FOR  COPPER  CABLES 
ONLY 

2-way  connectors 
tor  600V  applications 

installing  tool— 

TBM5V  or  TBM5SV  msttf 
#8  to  250  MCM 


#8  Str  or  #8  WetdlRed 
#8  Str  or  #6  Weld  Blue 
#4  Str  or  #4  Weld  Grey 
#2  Str  Brown 

#1  Str  or  #2  WeW  Green 

14)  AWG  Of  #1  WHd  Pink 
20  AWG  or  1 0 Weld  Btock 
34)  AWG  or  20  Weld  Orenoe 
44)  AWG  Of  30  WeW  Purple 
250  MCM  Yeiow 


When  installed  with  recommended 
tooling  two-way  connectors  provide 
high  pull-out  values  are  easy  to 
insulate  and  have  less  resistance 
than  an  equal  length  ot  the  same  si2e 
wire  Compactness  permanent 
compressions  and  lowest  installed 
cost  make  these  connectors  superior 
to  other  splicing  methods 


T8.B  / THOMAS  8.  BETTS 


■^e 


T&B/Thomj$  & Bern,  Division  of  Thomas  & Betts  Corpor  ation 
970  Scull  707  *,rlt,n.  N..v  J»-i.y  00869  1701)  688  1600 


\vn liable  at  authorized  TftB  Heavy  Duty  Autonotive  Products  distributors. 

' 'tlicr  TmB  QM/K1* KTYIID  compression  connectors  will  terminate, tap , or  splice 
copper  cables  from  12  ANT?  to  250 


'.lien  installed  witli  rcconriended  tooling,  tiiese  compact  connectors  provide 
hich  pull-out  values,  are  easy  to  install  and  insulate,  and  have  less 
resistance  than  an  equal  length  of  the  same  sire  wire. 


54735 

C-Taps 

54755 

C-Taps 

54105 

iTnc-hole 

lugs  (NEW  drilling) 

54130 

One -hole 

lugs 

54504 

Spl ices 

\vailabe  at  mthorized  TfiB  Heavy  IXity  Automotive  Products  distributors. 


Ut  fit.  No  C 9809 


CLAM  Connector 


CLAM"  Connector  Eliminates  Stripping 

• Insulation  displacing 

• Has  internal  wire  grip 

USE  IN  ALL  VEHICLES  FOR 
POWER  TAPPING.  SPLICING. 
AND  MODIFICATIONS 


• Permits  visual  inspection 

• Rugged  nylon  rated  at  600V  1000V  tor  signs  and  fixtures 

• One  connector  has  range  ot  two  old-style  connectors 

• Temperature  range  105°C 


r~ g~; 

Wl.t  *»«• 

Utfl 
Ow m 

M 

LT1410 

Three  Conductors  Any  Wire 
Combination  ot  14  and  12  CU 
Solid  and  Stranded  and  or 
12-10  Al  Sohd 

100 

500 

LT  i 110 

Two  Oulei  Conductors  Any 
W.re  Combination  ot  12  and  14 
Cu  Solid  and  Stranded  and  or 
12-10  AL  Sokd 

100 

500 

L _ . . i 

Center  Conductor  1 or  2 # 18 
or  1-#!6AWG  Send  CU.  or  1-#18 
or  1-#16AWG  Stranded  CU 

1 

The  insulation  displacing  contacts 
make  the  connection  without  need  to 
strip  insulation  from  wues  They  gup 
each  wire  conductor  at  tour  points  as 
the  connector  is  closed  All  contacts 
become  fully  enclosed  All  wires  are 
securely  and  safely  locked  within  the 
nylon  plastic  connector 

It  may  be  used  on  aluminum  as  well  as 
copper  conductors 
Performs  well  under  vibration 
conditions 

U S Pjtent  Nos  J 897  46C  3 890  079 


CN  66 


Solderless  Connectors 

UNCONDITIONALLY  WARRANTED 


lor  quick,  positive  terminations  or  connections  of  wire . . solid  or  stranded 


V«o  V*r«Mi4h  a*4  CoMWctort  0t  p roduetd  How  m*  ’«**! 
"UhnNl  To  I V*  «ow  «(*«(*  * ’•**  Kxml  posvttf 

tnple  uw  o»  w#l#r>jH  ^oint  tHjT  »H*  cur'd*  . jr-r«g 
«w  l|  0*  1H*  (mn  h.wh  mjl  o*  YH*  aw*  w*  «vr 
**  t*4d  M *<n*  UMorw  povt*«o  ronndrHom  »•  ‘nod*  *» 
*»•  '•«»*  art*  no  tpdrt*  tM  '«Qu**d 

tour  I How*  pi  rowldlod  0*  HOW  «WiOt«d 


•-  i 


PACKAGED  3 CONVENIENT  WAYS 


i*a  ik>  v Muif 

,tov»4  &»**•  >•  cart  'o- 
!*#  trnair  euanMi  iu< 
*.»•»•*  •->  76  m»m  am 
me  Imo  **w»trnanl  PJkl 
Slanted  Mrue*  k 


L ~ 

I 

/v.'uiLjL  ™ 

* c *|  - 


TH*  Vdco  D PiH  Holds 
iO'f*»  quontity  m plot 
••C  bo*  10«  0«  TH*  ,ob 

MV#  StOfHfO'D  Pi(d#|*  9 
p*f  vh#»f  t or  f OP 


tH*  Voro  C Hid  f*i 
taros  100  1#fm»n#lv  »n 
ndi»«duOl  «**  IHroufH 
pu%t«c  bi#v  9 boft 
S00  pi*c*s  to  miilft 
r#r1on 


10000  SfcKItS 
Non  Iniuldtod  Single  Cnp 


BUI! 

Connectors 


12  14  i*  M 

) I AM 


1)704 

22  ll 

1 

7 M 

17  12 

1 

13704 

22  14 

44 

4 M 

SI 

14  M 

11704 

77  II 

1 

II  M 

2)  12 

1)  17 

11210 

77  II 

1)  M 

21/11 

U 17 

1)304 

14  14 

14 

4 M 

% l 

14  M 

UNO 

14  11 

1 

II  M 

2)  12 

i*  12 

1)110 

14  11 

II 

2)  12 

1* 12 

1)404 

12  10 

44 

4 M 

II  14 

M 

1)401 

12  10 

1 

II  M 

II  14 

7)  44 

•1410 

17  10 

10 

1 1 M 

;i  12 

1)  17 

Spate  Ton|ua 

With  fling* 

■_ 

1470* 

22  U 

« 4 

. *1 

7m* 

■ -a 

(^£3 


I II  M ISM  7)  M 

10  ism  21/ tr  us: 

l»  SM  41  M 2)44 

■ II  u it  u 


Sloe* 

NO 

wua 

Sit* 

Stud 

Sir* 

Nol* 

Oii 

UngtH 

WidtH 

17202 

77  II 

9 O 

9 64 

17)02 

16  14 

mm 

mm 

9 • 

5/32 

17402 

17  10 

11  10 

7 32 

Connectors 

17201  17  U 

17409  IB  10 


Three  Way  Connectors 


four  Way  Co  nectors 


21  64  9 64 

21  64  7/32 


A 


17)04 

17404 

16  .6 

12  10 

1 1 32 
19  64 

QUICK  CONNECTORS  jf^ 

Connector  Adapters 

m 

Sided 
N 4 

Detcnplie* 

lenpin 

WtOtH 

10001 

Snap  Conn  to  Mil#  Tib 

7/0 

I 4 

10007 

Snap  Conn  lofamaiatab 

9 16 

19  64 

11004' 

Serf**  T*rm  To  Mi>«  Tib 

i« )? 

1 4 

1*0101 

Scram  Term  Ic  Mala  1*6 

11  64 

1 a 

10007 

Snip  T*rm  loftmilfTib 

40  04 

1 a 

* Scram  Sita  4 * 

t Scram  $<;r  I 10 


Malt  Tab 


Antic  Male  Tab 

Slack  Na  Wirt  Site 

16)0)  II  14 


Angle  Female  Tab 


inor 

11)01 

11)10 

10)1) 


Snap  Terminals 

10)01  1 


Snap  Connectors 


20000  SERIES 

Mi|h  Temperature  Non  Insulated 


Stoci 

HO 

Wir# 

Sir# 

Stud 

Sift 

N#l* 

0»a 

l*n|tk 

WidtH 

Ring  Tongue 

(§Xi 

21209 

7?  1» 

96 

9 64 

19 

32 

IS  64 

21200 

77  II 

8 

11  64 

43 

• ; 

71  64 

212T0 

72  It 

10 

13  64 

41 

64 

71  64 

21)09 

16  14 

96 

9 64 

9 

16 

1 4 

21)00 

16  14 

6 

11  64 

23 

)2 

71  64 

21)10 

16  14 

10 

13  64 

21 

)? 

21  64 

21410 

1?  10 

10 

13  64 

2) 

37 

?S  64 

Butt  Connectors 

inn  mi 

71)02  16  14 

2)40)  17  10 


)04 

11)04  14  II 

U110  1*11 


ii  m ;i  s:  :»  m 

i)  M I'M  IS  « 


©i 


14710 

77  10 

1 10 

1)  M 

41  M 

> • 

14)10 

14  14 

110 

11  M 

VI 

)f 

14410 

12  10 

110 

IS  4 

) 4 

) 1 

Female  Tab  L o V 

1070) 

7?  16 

) 4 

9 32 

10704 

27  IS 

17  32 

3 16 

10)07 

11  14 

3 4 

1 4 

1640) 

12  10 

3 4 

9 32 

16706 

22  70 

i/e 

1/1 

Quich  Connects 

Maie  Tab 

70)01  1014 


Femalt  Tab 

20)02  1014 


VACO  PRODUCTS  COMPANY 

DIMUINAL  FACE  IS 
OF  PO^n  'JlAiATY 


• 1510  Skokie  Blvd.  • Northbrook.  IL  60062  • Phone:  (312)  564-3300 


Soiderless  Connectors  & Kits 


60000  SERIES 


BtdlMMftll  Imyliti* 


fcart 

tort 

ilrte 

* 

Vre 

toe 

0* 

— 

Ring 

( 

a 

Tongue 

•i  m 

IIUT 

4 

’ M 

M64 

IS  M 

«i  m 

/HI 

M 

• 64 

• 1 64 

14  66 

IIM 

//!• 

66 

1 14 

W 64 

It  64 

•imo 

72  II 

• 

II  64 

• 

21  64 

tint 

//II 

II 

1)  64 

u | 

/I  64 

•111! 

1 

1/  1 '4 

D 64 

1 »'• 

16/11 

HIM 

//II 

14 

26  64 

1 12  64 

1’  » 

ll)0« 

till 

4 

’64 

M 64 

1/6 

• HI 

II 16 

66 

• 64 

•1  '64 

1 4 

• i Mi 

1116 

66 

• 64 

It  1/ 

21  '64 

Iiw 

II  14 

1 

II  M 

61  64 

64 

•me 

II 14 

16 

1)  64 

Ol'ti 

21  *64 

6l)ie 

16  14 

1/  1 4 

1’  64 

14  1/ 

14)2 

HIM 

1114 

i 1 

7S  64 

1 16  64 

IS  64 

I/M 

46 

• 64 

1 IU 

.*6  64 

iiiee 

1/  to 

1 

II  64 

1 1 M 

A M 

•me 

t/M 

16 

1)  64 

1 Ik* 

24  64 

• 1414 

t/M 

1/14 

ir  64 

1 It  64 

l?'tt 

61610 

1/  10 

If 

26  '64 

1 11  U 

M 64 

So«M 

^ I 

M J 

Tor|k## 

6)204 

22  II 

4 

’ 64 

4’  64 

It  64 

HIM 

//II 

66 

• 64 

51  64 

1*  64 

nice 

//II 

• 

II  64 

50  64 

IVU 

6J2I0 

//  II 

10 

t > 64 

*••  64 

ii  i: 

* M 

16  14 

46 

• 64 

64  64 

It  64 

6)  MM 

16  14 

1 

11  64 

61  64 

i )/» 

• ))I0 

16  14 

M 

11  64 

61  64 

1)  u 

6>«0« 

1/  10 

46 

• 64 

1 

21  64 

6)401 

1/  10 

• 

II  64 

1 

2)64 

6)410 

1/  II 

10 

11  64 

1 IV 

11/12 

Spate  Tenfue 

n 

ru 

With  Fl«ng« 

c 

64201 

46 

1 M 

V 64 

It  64 

Hook 

Tongue 


15206 

22  II 

46 

• 64 

21  64 

•s;04 

72  II 

• 

11  64 

’'6 

21  M 

65210 

/;  ii 

10 

1)  64 

’t 

/»  M 

*5)06 

16  14 

46 

4 64 

4)  64 

4 16 

*5)04 

16  14 

• 

II  64 

5 64 

21  M 

44)10 

16  14 

10 

II  64 

14  16 

IWt 

Suit 

r— 

1 

Connectors 

1 

1 

• ’202 

on 

1 l 16 

• ’M2 

16  14 

m. 

1 l 16 

e. 

• ’•0k 

12  10 

1 1 It 

pifttii 

f“ 

T— 

Connectors 

P 

J m 

• ’20) 

22  14 

) 4 

21  64 

• ’•06 

II 

4.1  64 

14  W 

Quick  Connects 

1 — “1 

Male  Tib 

M202 

22  II 

26  12 

4/16 

46)01 

II  14 

— 

6«  64 

I'O 

61401 

12  10 

26  12 

4 16 

Female  Tab 

Hga 

88701  It  18 
88187  18  U — 

88481  1}  10 

11/4  8 » 

— 83/84  1 4 

- 114  9 37 

-O  .o 

Tally  IniulitfO 
Quick  Connects 

&& 

88)01  18  14 

88184  |8  14 

ns?  i ; 
— 39  M 7/18 

Quick  C88MCtl 

M8I8  Tib 

EXn 

66)61  lg  U 

83  84  1/4 

Tenialt  Tab 

ggCD 

06)6 2 !•  14 

6)  64  I/O 

Snip  Terminals 


OtMl 

00)6) 

16  U 
16  14 

6 • 
41  64 

3 32 
3 It 

90000  SERIES 

Double  Crip  Insulated 
B inf  Tenfue 

€ 

n 

01/64 

72  18 

4 

7 84 

51/M 

15  64 

61/04 

77  Id 

38 

9 M 

51/M 

15  M 

• 1706 

7?  It 

54 

9 84 

35  M 

19  M 

01700 

77  It 

t 

IIM 

1/t 

21/M 

61716 

77  It 

10 

13  M 

7/1 

71 /M 

•1714 

nu 

17  1 4 

17/84 

11  1 

13  37 

• 17)6 

27  II 

3 t 

73  M 

1 17  M 

17  32 

• 1)04 

It  14 

4 

7 84 

51  M 

1/4 

• *)05 

18  14 

3-8 

9 64 

31  M 

1/4 

• 1 )00 

It  14 

3-8 

9/M 

79  32 

71  M 

• D04 

It  14 

8 

11  M 

61  M 

21  M 

• 1)16 

18  14 

10 

13  M 

61/M 

21  M 

• 1)14 

It  14 

12  1 4 

17  M 

13  it 

13/3? 

•t)» 

18  14 

3 1 

23  M 

1 19  M 

35  64 

• 1400 

17  10 

4 8 

9 M 

11  32 

73/M 

01406 

17  10 

1 

11  M 

1-1,37 

75  64 

•1416 

17  10 

10 

ll  64 

1-1/32 

73/M 

•1414 

12  10 

17-1/4 

17  64 

17,32 

— 

• 14)4 

12-10 

34 

73  64 

1 13  32 

38  64 

Spade  Ton|ue 

C= 

u 

0)704 

7?  It 

4 

7/84 

47  M 

19/64 

6)206 

22  It 

3-8 

9/M 

53  M 

19  M 

t)706 

77  11 

1 

11/M 

59  M 

13/37 

0)710 

72  11 

10 

13  M 

59  M 

13/32 

t))06 

It  14 

48 

9 64 

55  M 

19  M 

t))00 

16  14 

1 

U/M 

61  M 

13  32 

•))10 

It  14 

10 

13/64 

81  M 

13/32 

1)606 

17  10 

44 

9/M 

1 

23/M 

6)406 

12  10 

1 

II  M 

1 

73  M 

t)4 1 0 

17  10 

10 

13  M 

11  32 

13/32 

•4706* 

22  It 

44 

9 64 

37  M 

19  M 

• With  Fling* 

Hook  Tongue 

& 

ID 

93210  72  18  10  11  64  7 8 23  M 

88110  16  14  10  1}  64  18/16  1132 


VACO  PRODUCTS  COMPANY  • 1510  Skokie  Blvd.  • Northbrook.  IL  60062  • Phone:  (312)  564-3300 


series 660 controllers 

f 

•/;  , 

engineering  data  sheet 
and  pricelist  DS-66O 


CLEVELAND  MACHINE  CONTROLS.  /NC. 

> sso  "***  cttvttMo  o»c  4*  us  um>  sj*  ttoc 


Thu  tymbol  on  th*  nameplate  mean*  the  product 
■>  Luted  by  Underwriter*  Leboretonet  Inc 
IUL  Standard  No  508,  Induttrial  Control  Equipment) 

STANDARD  FEATURES 

Full  wave,  constant  torque. 

Open  chassis  design,  deadback  14  ga  panel. 

Temperature  compensated  reference  for  minimum  drift. 
Fast  acting  fuses  for  semiconductor  protection. 

Motor  overload  protection. 

Armature  contactoi . 

Isolated  115  volt  control  circuit. 

Non  reversing  coast  to  rest. 

SCR  dv/dt  protection. 

Regulator  stability  adjustments  for  speed  and  current. 
Adjustable  acceleration  - 2 20  seconds. 

Adjustable  current  limit  0 150%. 

Adjustable  non  linear  IR  drop  compensation. 

Adjustable  maximum  speed  75  100%. 

Adjustable  minimum  speed  0 25%. 

Speed  reference  -8.4  VDC. 


AVAILABLE  OPTIONS  FACTORY  INSTALLED 

• NEMA  12  Enclosure. 

• Isolated  Electronic  Anti  Plug  (AP) 

• Dynamic  Braking  and  AP  (DB  & API. 

• Reversing  DB  & AP 

• High  Voltage  Field  Supply. 

• Tachometer  Feedback 

Controlled  Speed  Range  of  100  1 
Speed  Regulation  of  4-  0 5%. 


® LISTED 


Adjustable  Speed 
DC  Motor  Controllers 


SERIES  660  • 

1 15/230V  • 50  60  HZ  • 


1/4-5  HP 
SINGLE  PHASE 


Series  660  adjustable  speed  DC  motor  controllers 
have  been  developed  as  an  extension  of  the  popular, 
time  proven  Series  650  with  the  added  feature  of 
being  LISTED  BY  UNDERWRITERS  LABCRA 
TORIES  INC.  Standard  No.  508  for  Industrial  Control 
Equipment. 

Series  660  controllers  are  designed  with  conserve 
tively  rated  industrial  components.  Preconditioned 
and  tested  logic  semiconductors,  high  frequency  and 
transient  voltage  protection,  fused  speed  potenti- 
ometer circuit,  adjustable  current  limit  with  zero 
overshoot,  motor  overload  protection,  and  thyristor 
rated  input  fuses  provide  reliability  of  the  system  and 
protection  for  the  driven  equipment. 

Controllers  are  available  for  either  115  or  230  VAC 
input  operation,  in  a broad  range  of  horsepower 
ratings.  With  their  many  standard  features  and  the 
selection  of  factory  installed  options,  they  can  be 
applied  in  a single  or  multiple  motor  system  to  fulfill 
most  non-regenerative  applications  in  industrial 
machinery  and  process  equipment. 


PERFORMANCE  SPECIFICATIONS 

• Controlled  Speed  Range  30 : 1 . 

• Speed  Regulation  t 2%  of  base  speed  for  a 95%  load  change. 

• Motor  speed  linear  to  speed  control  setting. 

• Overload  capability  150%  for  one  minute. 


SERVICE  CONDITIONS 

• Altitude  of  1000  meters  (3300  feet). 

• Temperature  0°  to  40°  C (32°  to  104°  F). 

• AC  line  voltage  variation  + 10%  to  - 5%. 

• Line  frequency  variation  50  or  60  Hz,  ± 2%. 
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Regenerative  DC  Drive 


STANDARD  FEATURES 


SERIES  500  • 1/4  - 7.5  HP 

SINGLE  PHASE  - 50/60  Hi. 

FOUR  QUADRANT  OPERATION 

The  Series  500  is  a controller  designed  with  the  same 
characteristics  as  an  M.G.  set,  yet  is  considerably  more 
compact  and  economical  to  purchase.  The  basic  char 
acteristics  are  controllable  bi  directional  torque,  solid 
state  reversing,  regenerative  braking,  and  rapid  re- 
sponse to  speed  change  signals.  The  term  “regenerative'* 
is  derived  from  the  fact  that  yvhen  the  Series  500  is 
used  to  apply  broking  torque,  the  motor  acts  as  a 
generator.  Braking  energy  is  regenerated  back  into 
AC  power  lines  rather  than  being  dissipated  in  braking 
resistors.  During  regeneration,  maximum  decelerating 
torque  is  applied  throughout  the  braking  operation. 
Speed  reduction  from  full  speed  to  dead  stop  is  thus 
more  rapidly  accomplished.  The  elimination  of  mechan 
ical  contractors  and  heat  generated  by  dynamic  braking 
resistors  results  in  a compact  and  economical  design. 
The  Series  500  has  been  developed  for  rapid  cycling 
or  overhauling  load  applications,  where  controlled 
response  to  a changing  input  signal  is  required. 


Four  quadrant,  constant  torque  converter 
Open  chassis  - deadback  12  gauge  panel 
Current  limit  acceleration  and  deceleration  • 

Armature  voltage  feedback  • 

Temperature  compensated  reference  • 

Plus  and  minus  8 4 volt  supply  allows  contactorless  • 
reversing  with  center  tapped  pot 
Armature  DC  loop  contactor 
Armature  DC  Fuse 

Fast  acting  line  fuses  for  power  semiconductor  pro- 
tection * • 

Armature  converter  bank  selector 

dv/dt.  power  semi-conductor  protection  * 

Two  mode  stopping  (coast  and  regenerative  braking)  • 
Adjustable  I.  R.  drop  compensation  • 

Adjustable  current  limit  0 150%  • 

Adjustable  maximum  speed  80  to  120%  • 

Adjustable  anti  hunt  control  . 

Patented  adjustable  dead  band  offset  . 

Isolated  1 15  volt  control  circuit 

!j75mL  page  lb 
)h  P°OH  QUAI.in 


AVAILABLE  OPTIONS  - FACTORY  INSTALLED 


15. 


Dynamic  Braking 

Reversing  by  reference  relay  control 
Jog/Inch/Thread  at  independent  speed 
Isolated  instrument  follower  with  auto/manual  relay, 

4 20  or  10  50  ma  input 
Tachometer  or  voltage  follower 
Tachometer  feedback  t0  5%to  1 0 1% 

Linear  acceleration/deceleration  (2  20  sec.  independently 
adjustable 

External  torque  control 

24  volt  AC  relay  control  circuit 

Extra  NO'NC  contacts  on  D C.  loop  contactor 

Thermal  overload  relay 

Field  loss  relay 

Voltage  sensitive  relay 

Three  mode  stopping 

Nema  12  enclosure 
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Adjustable  Speed 
DC  Drives 


SERIES  650  • 1/2  5 HP  • SINGLE  PHASE 

WIDE  RANGE  OF  STANDARD  OPTIONS 
RELIABLE  & FLEXIBLE 
ARMATURE  CONTACTOR  AS  STANDARD 


STANDARD  FEATURES 

• Full  wave,  constant  torque 

• Open  chassis  design,  dead  back 

• Fused  protection  against  speed  pot  groundmg/shorting 

• Temperature  compensated  reference  for  minimum 
drift 

• Fast  acting  fuses  for  semiconductor  protection 

• Armature  contactor 

• Isolated  1 15  volt  control  circuit 

• Non  reversing  coast  to  rest 

• SCR  dv/dt  protection 

• Adjustable  acceleration  — 1-10  seconds 

• Adjustable  current  limit  0 150% 

• Adjustable  non  linear  IR  drop  compensation 

• Adjustable  maximum  speed  75  100% 

• Adjustable  minimum  speed  0 25% 

• Speed  reference  8 4 VDC 


The  Series  650  is  a versatile  and  reliable  adjustable  speed  DC 
drive.  It  is  constructed  of  all  discrete  parts  including  plug  in 
printed  circuit  assemblies  and  relays.  All  parts  are  conser 
vatively  rated  industrial  components.  Logic  semiconductors 
are  preconditioned  and  tested  prior  to  installation. 

Safety  features  include  zero  overshoot  current  limit,  fast 
acting  line  fuses,  fused  speed  potentiometer  circuit,  sup 
pressors  for  high  frequency  and  transient  voltage  protection. 
With  its  many  standard  functional  and  performance 
options  it  can  be  applied  in  a single  or  multiple  motor 
system  to  control  and  safeguard  almost  any  kind  of 
machine  or  process  equipment. 

Complete  start  up,  installation  and  maintenance  instruc 
tions  are  furnished  with  each  unit. 


AVAILABLE  OPTIONS  - FACTORY  INSTALLED 

• Dynamic  Braking  and  Isolated  Anti  Plug 

• Reversing.  DB  & AP 

• High  voltage  field  supply 

• Jog/Inch/Thread  at  independent  speed 

• Isolated  instrument  follower  with  auto/manual  relay, 

1 5,  4 20  or  10  50  ma  input 

• Tachometer  or  Voltage  follower 

• Tachometer  Feedback  ±0  5%  to  i0  1%.  100  to  1 speed  range 

• Linear  acceleration/deceleration  (2  20  seconos) 

• External  torque  control 

• 24  Volt  AC  relay  control  circuit 

• Extra  NO/NC  contacts 

• Thermal  overload  relay 

• Field  loss  relay 

• Voltage  sensitive  electronic  relay 

• Enclosures  Nema  1,  4,  7.  9 or  12 


SOME  TYPICAL  APPLICATIONS 


STANDARD  PERFORMANCE 

• SPEED  RANGE  30  1 

• REGULATION  12%  of  base  speed 

• Motor  Speed  Linear  to  Speed  Control  Setting 

• OVERLOAD  CAPABILITY  150%  for  one  minute 


Indexing  Tables 
Induction  Heating  Machines 
Concrete  & Stone  Cutting  Saws 
Welding  Positioners 
Machine  Tools 


Tensile  Testing  Equipment 
Textile  Machinery 
Positive  Displacement  Pumps 
Packaging  Equipment 
Book  Bindinq  Machines 


CPU 
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Non*  Regenerative 
Adjustable  Speed 
Drive  System 


STANDARD  FEATURES 

• Full  wave,  constant  torque  converter 

• Open  Chassis,  deadback,  12  gauge  panel 

• Temperature  compensated  reference  foi  minimum  drift 

• Fast  actmg  nne  fuses  for  power  semiconductor  protection 

• di/dt  and  dv/dt  power  semiconductor  protection 

• Speed  pot  protection  from  grounding  and  shorting 

• Full  rated  armature  contacto' 

• Test  meter.  20  HP  and  above,  to  easily  check  key  voltages 

and  currents,  optional  below  20  HP 

• Adjustable  current  limit  0 150% 

• Adjustable  non-linear  IR  drop  compensation 

• Adjustable  linear  acceleration  (2  20  secs  j 

• Adjustable  Imea1  deceleration  (motoring  only  M2  20  secs  I 

• Adjustable  maximum  speed  (80  to  120%) 

• Adjustable  minimum  speed  ( 0 to  33%) 

• Electronic  motor  overload  20  HP  and  above,  thermal 

overload  15  HP  and  below. 

• LED  diagnostics 


SERIES  100  • 5 500  HP  • THREE  PHASE  50/60  H* 
ADVANCED  SOLID  STATE  DESIGN 
MANY  STANDARD  OPTIONS 
The  Series  100  Controller  with  DC  Motor  and  operator's 
control  is  a complete  non  regenerative  adjustable  speed  drive 
system  for  use  in  the  precise  control  of  industrial  machinery. 
It  is  available  in  ratings  of  5 to  500  HP. 

The  Series  100  is  designed  with  conservatively  rated 
power  components.  Pre  conditioned  and  tested  logic  semi 
conductors,  high  frequency  and  transient  voltage  protection, 
adjustable  current  limit  with  zero  overshoot,  motor  over 
load  protection,  and  fast  acting  input  fuses,  are  provided 
to  insure  maximum  reliability  for  the  system  and  maximum 
protection  for  the  driven  equipment.  Modular  construction 
results  in  a small,  space  saving  package,  yet  permits  easy 
access  to  all  components  for  quick  servicing.  All  calibration 
pots  are  readily  accessible. 


STANDARD  PERFORMANCE 

• SPEED  RANGE  30  1 

• REGULATION  i 2%  of  bate  speed 

• Motor  Speed  Linear  to  Speed  Control  Setting 

• Overload  Capability  150%  for  one  minute 


AVAILABLE  OPTIONS  - FACTORY  INSTALLED 


• instrument  Follower, 

1 5.  4 20.  10  50  ma 
*•  Tachometer  or  Voltage 
Follower 

• Tachometer  Feedback, 

±.5%Std.,  100  to  1 speed  range 

• Extended  Linear  Acceleration 

and  Deceleration  18-180  secs. 

• Field  Regulator  for  Constant  HP 

up  to  4 : 1 

• External  Torque  Control 

• 24  VAC  Control  Relays 

• Extra  NO/NC  Contacts 

• rield  Loss  Protection 
■ Two  Mode  Stopping 

• Load  Meter  Shunt 


• Test  Meter,  below  20  HP 

• Tachometer  Loss  Relay 

• Overspeed  Protection 

• Blower  Motor  Starter 

w 'fuses  and  overloads 

• AC  Line  Circuit  Breaker 

• Nema  I & Nema  12 

enclosures 

• Contactor  Reversing  with 

Anti -Plug  Protection 

• Dynamic  Braking 

• Jog/I  nch/Thread  at 

Independent  Speeds 

• Precision  Speed  Regulator 

t .25  ort  .10% 


TYPICAL  INDUSTRIAL  APPLICATIONS 

A wide  range  of  standard  and  optional  features  are  available,  plus 
the  unmatched  customer  engineered  approach  of  CMC  application 
engineers.  The  Series  100  is  the  drive  for  many  industrial  applications 
such  as: 

• Metalworking  Industries 

• Process  Industries 

• Food  and  Textile  Industries 

• Printing  and  Other  Machinery 


CR-5 


EHV  Systems,  inc 

1699  A Roosevelt  Avenue  • Bohemia,  New  York  11716  • Tel  : (516)  589-2525 

MODEL  EHV-1  CONTROLLER 


300  AMPS  AVERAGE  ARMATURE  CURRENT  (400  AMPS  PEAK) 

72  tc  120  VOLTS  INPUT  (MAIN  BATTERY) 

TYPICALLY  10  to  40  HP  SHUNT  WOUND  MOTORS 
POWER  REQUIREMENTS:  12  VDC  at  7 AMPS 

TECHNICAL  • SELECTABLE  CURRENT  LIMITS  AND  OVERLOAD  TRIPOUT  POINTS 

CHARACTERISTICS  • MOTOR  TEMPERATURE  SENSING  LOWERS  CURRENT  LIMIT  AT  115°  C 

SHUTS  DOWN  MOTOR  AT  1 35°  C (or  other  selected  points) 

• SMOOTH  REGENERATIVE  BRAKING  (typically  down  to  7 MPH) 

• ACCELERATOR  PEDAL  CONTROL  BUILT  IN-  ACCELERATOR  CABLE 
CONNECTS  TO  LEVER  ON  SIDE  OF  CONTROLLER 

• INSTRUMENTATION  OUTPUTS-  TEMP  GAUGE,  AMMETER  & VOLTMETER 

• PULSE  WIDTH  MODULATION  APPLIED  TO  MOTOR  FIELD 

• STABLE,  CLOSED  LOOP  OPERATION 

• INTERFERENCE  FREE-  ALLOWS  USE  OF  NORMAL  AM  RADIO 

• BATTERY  CYCL€  LIFE  IS  PROLONGED  BY  REGENERATIVE  BRAKING 

•*  AJflrnmRfm-cmiT - 

PHYSICAL  SIZE  - 12.5  X 14.5  X 5.8 

DESCRIPTION: 

WEIGHT  - 18  LBS 

.EXTERNAL. 

CONNECTIONS:  MAIN  BATTERY  ACCELERATOR  CABLE 

MOTOR  ARMATURE  BRAKE  PEDAL  SWITCH 

MOTOR  FIELD  IGNITION  SWITCH 

MOTOR  TEMPERATURE  SENSOR 


EHV  Systems,  inc. 

1699  a Roosevelt  Avenue  • Bohemia,  New  York  11716  • Tel.:  (516)  589  2525 

EHV- 1 CONTROLLER  OPERATION 


(1)  Depress  clutch  pedal  completely  to  the  floor.  (Microswitch  must 
close). 

(2)  Shift  transmission  to  neutral. 

(3)  Turn  ignition  switch  on;  then  hold  it  In  the  start  position.  The 
motor  should  come  up  to  full  speed  in  about  1 second.  Once  motor 
is  up  to  speed,  release  switch.  Switch  should  remain  in  "IGN.  ON" 
position,  with  motor  idling. 

(4)  Shift  into  1st  gear.  Slowly  release  the  clutch  pedal.  The  motor 
will  have  a surprising  amount  of  torque  at  this  point,  fie  careful 
to  slowly  engage  the  clutch  at  this  point  until  you  get  used  to  the 
feel  of  the  car. 

(5)  Ose  the  clutch  and  accelerator  pedals  as  you  would  with  a 
conventional  vehicle. 

(6)  Overload  Tripout:  The  normal  current  limit  is  set  at  250  AMPS. 

It  motor  current  exceeds  350  AMPS,  the  Controller  will  shut 
down.  (Equivalent  to  "stalling"  a conventional  vehicle).  This 
typically  occurs  when  the  clutch  is  released  too  quickly  when 
starting  from  a standstill,  or  when  the  driver  shifts  to  a 
wrong  gear,  etc. 

(7)  Temperature  Cutback:  Tte  current  limit  is  lowered  to  140  AMPS 

when  motor  temperature  reaches  138°C  to  force  the  motor  to 
cool  down.  The  Controller  shuts  down  if  motor  temperature 
exceeds  168°C. 

(8)  Low  Voltage  Shutdown:  The  Controller  will  shut  down  if  the  12V 

battery  voltage  drops  below  9 volts. 

(9)  Regenerative  Braking:  Letting  up  on  the  accelerator  pedal  reduces 

motor  current.  If  the  vehicle  has  been  cruising  at  some  motor 
speed  which  is  higher  than  its  idle  speed,  letting  up  on  the 
accelerator  allows  the  vehicle  to  slow  up  while  simultaneously 
charging  the  main  traction  battery.  This  effect  feels  like 
"compression"  braking  in  a conventional  vehicle.  The  effect  can 
also  be  maximized  by  downshifting  at  the  appropriate  points. 

(10)  Do  not  attempt  to  service  this  Controller.  It  requires  no 

maintenance  under  normal  conditions.  If  a problem  develops,  call 
the  Manufacturer. 


CONNECTOR  PIN  # 


CHASSIS  GND  1 


+ 12V  CONTINUOUS  2 


*12V  START 


♦ TEMP  SENSOR 
- TEMP  SENSOR 

CLUTCH  SWITCH 
CLUTCH  SWITCH 


EHV  Systems,  inc 

1699  A Roosevelt  Avenue  • Bohemia,  New  York  11716  • Tel.:  (516)  589-2525 


EHV-l  CONTROLLER 


U I j LU 

U.  j U. 

* +ARM  +BAT 
-BAT  -ARM?  9 
O O 


A*  f 

— / SHUNT 
A-  ( MOTOR 


LOGIC  GND  J3, 
BATTERY  VOLTS  14, 

-Ho  — ' 

TEMP  OUTPUT  _15/ 

ARM.  CURRENT  16/ 
OUTPUT  ' 


FIGURE  1 

SUGGESTED  VEHICLE  WIRING 


FOR  CONNECTOR  WIRING 
SfE  FIG'JBE  2 


II  I I 


MAIN 

&K\'\ERV 

(108  VOLTS  MOMlKAL) 


350A  FUSE  (FAST  BLOW) 


MECHANICAL  INSTALLATION 


EH7-1  CONTROLLER  (SIDE  VIEW) 


OUAL  THROTTLE 

THROTTLE  CABLE 

RETURN  SPRINGS 

(TO  ACCELERATOR  PEDAL) 

4 TAPPEO  HOLES  (%  - 20)  ARE  PROVICED  ON  THE  BOTTOM  OF  THE  BOX  FOR 
MOUNTING  THE  CONTROLLER  IN  THE  VEHICLE.  CUT  OUT  NOTCHES  IN 
PLACTIC  GUARD  FOR  POWER  WIRES,  AS  APPROPRIATE. 

LOW  COST  POWER  TRANSISTOR  SPEED  CONTROLLERS  FOR  EV 
APPLICATIONS  UP  TO  72  VOLTS. 


• Infinitely  variable  speed  control  for 
electric  vehicles 


• Available  for  series  wound,  shunt 
wound,  or  permanent  magnet 

• Models  to  600  amps 

• Voltages  from  12  volts  to  72  volts 

• Adjustable  current  limit,  acceleration, 
and  braking 

• Easily  installed 


(Dimensions  of  other  controllers  are  proportionate) 


ELECTRIC  VEHICLE  COMPONENTS 

FLIC3HT  SYSTEMS 


HEADQUARTERS 

P.O.  BOX  25,  MECHANICSBURG,  PA  17055 
PHONE  (717)  697-0333 
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RESISTOR  SPEED  CONTROLLER 


Mere,  on  one  panel,  is  an  entire  speed  controller  complete  with  resistance 
coils,  contactors,  and  wiring,  and  already  mounted  on  a panel  To  provide  a 
complete  speed  control  system,  attach  an  accelerator  such  as  our  34-600-800. 
This  economical  speed  controller  has  proven  its  performance  in  numerous  on* 
the  road  EV‘s  When  combined  with  a four  speed  transmission,  this  three  step 
control  can  provide  smooth  performance  from  start  to  top  speed  The  contactor 
coils  are  1 2 volt  to  allow  the  controller  to  be  w ired  across  a standard  automobile 
1 2 volt  ignition  system  The  resistance  coils  provide  steps  of  .5  ohms  and  1 ohms 
as  switched  by  the  contactors  The  resistance  coils  can  be  used  up  to  72  volts  and 
peak  current  of  up  to  200  amps.  Mounting  holes  and  bolts  included  for 
attachment  to  motor  bracket  (45-700  800)  if  desired 


Part  No 

Description 

35  2001  8(H) 

Resistor  Speed  Controller 

Replacement  Parts 

36  2002  8(H) 

Resistor  Coils  (set  of  4) 

37  2003  800 

1 2 Volt  C ontactors 

THIS  IS  OUR  MOST  C OST  EFFECTIVE  CONTROLLER 
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ELECTRIC  VEHICLE  COMPONENTS 

FLIGHT  SYSTEMS 


HEADQUARTERS 

P.O.  BOX  25,  MECHANICSBURG,  PA  17055 
PHONE  (717)  697  0333 
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SOLID  STATE  SPEED  CONTROL 
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For  36V  to  48  V - Up  to  10  HP 
M 210  SCR  Control 


For  36V  to  96  V Up  to  25  HP 
M 3i0  (C-290)  SCR  Control 


These  SCR  controllers  offer  smooth,  jerk  free  speed  control  and  most  important 
ly.  save  up  to  30%  of  battery  energy  because  no  power  is  w asted  in  speed  current 
limiting  resistors  This  allows  the  FV  to  go  farther  between  charges.  SCR 
Control  is  the  most  efficient  method  of  controlling  the  voltage  to  the  traction 
motor  It  supplies  a series  of  pulses,  a large  number  of  pulses  for  high  speed,  a 
small  number  of  pulses  for  low  speed,  w ith  the  number  of  pulses  being  smoothly 
adjustable  between  low  speed  aod  high  speed  Models  M 210  and  M 310  (C 
2'H))  SCR  controls  are  supplied  by  FLIGHT  SYSTEMS  for  heavy  duty 
industnal  applications  and  are  very  rugged  and  reliable 

Important  Note  Accelerator  and  contactors  (not  included  in  price)  arc  required 
w ith  this  SCR  controller  and  specific  instructions  (included)  must  be  follow  ed  or 
damage  to  controller  that  is  not  cov  ered  under  w arranty  w ill  result  Model  C 290 
or  Model  M 310  arc  interchangeable.  Either  unit  is  alternately  supplied, 
depending  on  availability. 


Part  No. 

Description 

Mas 

Motor 

Amps 

Com 

Motor 

Amps 

Sire 

35  M2 10-260 

SCR  Control  Panel 

600 

200 

7 x 10  » 6 H 

35  M3 10-260 

SCR  Control  Panel 

1000 

MW 

12  » 16  * 8 H 

35  28897-260 

Instruction  B*<ok* 

SPECIFY  EXACT  RATTERI  VOLTAGE  WHEN  ORDERING 
•Includes  information  on  how  SCR  control  works 


an  ill  ELECTRIC  VEHICLE  COMPONENTS 

FLIGHT  SYSTEMS 

HEADQUARTERS 

P.O.  BOX  25,  MECHANICSBURG,  PA  17055 
PHONE  (717)  697  0333 


EV-1  Controls 


GENERAL  $ ELECTRIC 

INDUSTRIAL  CONTROL  DEPARTMENT 
P.O.Box  0106,  Charlottesville,  VA  72906 
TEL:  0QU -*73-1051 


Many  significant  additions  and  improvements  are  now 
available  in  General  Electric's  line  of  EV- 1 controls  and  accessories. 
All  of  them  give  users  improved  truck  performance,  higher 
efficiencies,  increased  reliability  and  lower  operating  costs 

They  include  two  new  controls  for  traction  motors— one  with 
regenerative  braking  and  the  other  for  dual  motor  vehicles  Also 
available:  a complete  new  control  to  power  the  hydraulic  pump 
motor. 

These  complete  EV  1 SCR  and  Contactor  Systems  are 
engineered,  packaged  and  computer-tested  for  individual  trucks  to 
provide  optimum  long-term  reliability 

The  new  accessories  provide  many  improvements  long 
sought  by  electric  truck  users  They  include  a battery  condition 
indicator,  a 1 2-volt  converter,  a solid  state  accelerator  and  a universal 
dnver. 

These  new  products  employ  the  newest  solid-state 
technology,  including  microprocessors  and  hybrid  circuits  The 
result  is  very  high  levels  of  performance  and  reliability. 

In  addition,  General  Electric  continues  to  improve  its 
extensive  user  services,  including  maintenance  training,  literature  in 
several  languages  and  worldwide  stocking  of  spare  parts 
Users  can  ask  for  EV  1 controls  and  accessories  with 
confidence  when  purchasing  new  electric  lift  trucks  from  the  world's 
leading  manufacturers. 


Complete  3CR  panel  and  contactor  system 


Standard  traction  control 

This  EV-1  control  uses 

plugging  for  electrical  braking 

Result  the  fewest  possible 

components 

Key  benefits  are 

• No  wheel  slippage  because  of 
high-frequency  pulsing  that 
delivers  smooth  braking 

• Maximum  truck  performance 
because  motor  current  is 
continuously  monitored  during 
braking,  acceleration,  running 
stall  and  ramp-start 

• Bypass  contactor  provides 
maximum  power  with  no  torque 
lump 

• Excessive  motor  loads  prevented 
by  automatically  opening  the  by- 
pass contactor 

• Serviceable  with  standard  EV-1 
Analyzer 
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Battery  Condition  Indicator 

The  Battery  Condition  Indicator  displays 

[battery  condition  very  clearly  and  accurately  and 
maximizes  battery  life  by  protecting  the  battery 
from  the  damaging  effects  of  deep  discharge 
f This  microprocessor  device  actually 

measures  energy  consumed  and  displays  battery 
condition  on  an  eight-position  LED  readout  with 
green,  amber,  and  red  zones  If  the  battery 
discharges  to  the  red  zone  condition,  the  indicator 
begins  flashing  and  several  minutes  later,  it  will 
i render  the  truck  inoperable  by  disconnecting  the 

hydraulic  pump  motor  (forward  contactor  dis- 
[ connect  is  optional ) 

The  device  cannot  be  fooled  by  discon- 
necting the  battery  or  by  temporarily  connecting  a 
1 charged  battery 


Accelerator  Switch 

Solid  state  electronics  provide  at  least  100 
times  longer  life  for  this  new  accelerator,  and 
eliminates  the  potentiometer 

• Only  one  principal  moving  part 

• Small  size 

• Rugged  , gasketed  enclosure 

• Short  stroke  assures  positive  shaft  return 

• Reliable  solid-state  by-pass  switch 

GENERAL  ELECTRIC 

INDUSTRIAL  CONTROL  DEPARTMENT 
P.O.Box  (3106,  Charlottesville,  VA  72906 
TEL:  DOL -‘/73 -1851 


You  get... 
outstanding 
backup  and 
support 


System  Analyzer 

for  easy  troubleshooting 

Using  the  EV-1  Analyzer,  one  service  person 
can  check  put  the  control  and  all  vital  truck 
electrical  components  in  less  than  10  minutes  With 
the  flick  of  a switch,  the  analyzeccan  test  a key 
switch  seat  switch  brake  switch  adcelerator 
switch  directional  selector  switch,  capacitor.  SCRs. 
diodes  thermal  protector  motor  and  wiring 
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pack;.- 

O i-VU-u  - 1 


Converts  any  battery  voltage  (36-80V I to  12  Converts  any  battery  voltage  (24-80V)  to  24 

volts  so  standard  automotive  accessories  can  be  volts  so  one  contactor  can  be  used  for  different 

jsed  battery  voltages 


• All  solid-state 

• Short  circuit  protection 

• Thermal  protection 

• Regulated  output  (12V) 

• Eliminates  inrush  current  which  greatly  increases 
life  of  lamp  accessories 

• Output  isolated  from  battery  voltage 

GENERAL^)  ELECTRIC 


• Spare  coil  stock  significantly  reduced 

• Less  battery  dram  with  lower  coil  currents 

• Longer  coil  life 

• Reduced  tip  wear  from  low  battery  voltage 

• Reduced  control  compartment  heating 

Other  Accessories 

• Directional  Selector  Switch 

• Time  delay  module  to  increase 
pump  contactor  tip  life 


INDUSTRIAL  CONTROL  DEPART  MENT 
P.O.Box  8106,  Charlottesville,  VA 

TEL:  H0h -‘373-1851  " ' 


Power  steer  contactor  time  delay 
modules  to  maintain  power 
steer  when  vehicle  is  coasting 


Worldwide  maintenance 
| training  • 

Maintenance  training  Iqr  dealers,  truck  ! 
manufacturers  and  users  is  conducted  at  customer 
| facilities  and  in  selected  locations  throughout  the 
industrial  world  To  date,  oyer  15.000  maintenance 
personnel  have  attended  these  schools 
! Maintenance  instruction  manuals  are  also  provided 
in  several  languages." 

sf  • 


Insist  on  genuine 
General  Electric  parts 

Electric  lift  trucks  are  too  important  to  your' 
business  to  use  anything  less  than  the  best  parts 
Genuine  General  Electric  parts  assure  yOu,  of 
getting  the  best  quality,  optimum  performance  and 
reliability 

» Accept  no  substitutions  Insist  that  your 
company  protect  its  electric  vehicles  with  a policy 
of  purchasing  only  genuine  GE  parts  You  cant 
afford  tb  be  without  them 

. , ~ 

j . • * 
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GENERAL 


G,  Gulf- Western 

• Manufeclurwg  Comoany 

Coilyer  Insulated  Wire  Division 

100  Higgmson  Ave 
Lincoln  Rl  02865 
Telephone  401  723-7800 


Control  CaWes 

TMEBMOSET 

Coilyer  C-150  C-1S1  — XLP  maul  — PvC  or  Neoprene  iscset  600V 
Coiiyer  C-148  — XLP  XMMW  FH-i  conductors  Type  T C U L Listed 

Coilyer  C-191  — EPR-HYPAlON  conductors  — Neoprene  or  PVC  iscket  U L Listed  Type  T C 
Coiiyer  C-190  — EPR  msul  — Mypaion  ,scketed  extra  — flame  resistant  for  nuclear  station  use 
C-140  C 143  C-153  C-150  C-1S1.  C-148  C-190  meetiPCEA  - NEMA  requirements 
C-154  C-148  C-190  meet  UL  Type  T C requirements 

Machine  Tool 
Wire 

Single  conductor 

Coilyer  P-400  U L Type  THHNTHWN  when  supplied  with  19  wire  or  more  stranding,  non 
compressed  nas  U L Listing  as  MTW  90* C dry  and  60*C  m oil  Must  be  specially  ordered 

Motor  Lead 
C4bws 

Single  conductor  — Flexible 

IPCEA  S-19-81  NEMA  WC-3  — ROB  msul  neoprene  tacket  600V  7S*C 

IPCEA  S-66-316  NEMA  WC  8 -EPRmsui  neoprene  or  hypalon  |kt  600V  1000V  2000V  SO* C 

AAR581  3 — Rub  msul  Neop  |M  diesel  locomotive  cable  — 600V 

AAR 589  — Hypaton  msul  600V  — Also  1000V  non  AAR  spec 

Traction  Cable 

Single  conductor 

Coiiyer  Track  Star  EPR  msuiated  Neoprene  iacketed.  1000  volt 

Also  XuP  insulated  6 EPR  insulated  manufactured  to  any  Transit  company  s specifications 
600V  . 1000V  2000V 

Tray  Cable 

Multi-conductor  power  and  control  — U L Listed  Type  TC  per  NEC  article  340 

C-148  — XLP  XHHW  FR-i  cc-ductors  PVC  iacket  600V 

c-154  — THWN/THHN  conductors  PVC  iacket  600V 

C-191  — EPR  Hypaion  FR-i  conductors  — Neop  or  PVC  jacket  600V 

Esgle  Signal  Corporation 

8004  Cameron  Road 
Austin.  Texas  70753 
Telephone  512  837-8300 


In  conjunction  witn  tne  G-W  rmc  chloride  battery  program  Eagle  Signal  is  currently  developing 
a battery  charger  Basic  specifications  are  given  beiow  Custom  chargers  or  adaptations  of  the 
basic  charger  will  be  considered 
Basic  Specifications 

Battery  Charge' 

AC  Input  Voltage 
DC  Rating 
Control  Range 

Cooling 

Transformer 

? rcuit  Configuration 

Off  Board  Design 

230  VAC  single  phase  60H* 

140VDC  85  amperes  continuous 
From  10S  voltage  and  current  to 
100**  voltage  and  current 
Convection 
Class  H insulation. 

Class  B temperature  rise 

Single  phase  full  wave  thyristor  bridge 

on  secondary  side  cf  rectifier  transformer 

Controllers  Motor 
Variable  Speed 

DC  traction  motor  controller  now  under  development  Custom  manufacture 

DC  DC  Converters 
(on  board) 

Linder  development  Custom  manufacture 

Eagle  Signal  Industrial  Controls  Division 

736  Federal  St 
Davenport  lA  52803 
Teiepnone  319  326-8111 


For  very  competitive  specifications  and  prices  contact  EAGLE  SIGNAL. 
925  Lake  Street  Baraboo  Wisconsin  53913.  Teiepnone  (608)  356-8321 


DESCRIPTION 

CONFIGURATION 

POLES 

AMPERES 

Contoi  Relays 

GENERAL  PURPOSE 
8/1 2/24/1 20  240  VAC 

Open  Type  solder  lug 

1.  2.  3 

5.  10 

6/12. 24/48/1 10  VDC 

Open  Type  quick  disconnect 

1.  2.  3 

5.  10 

Open  Type  printed  circuit 

1.  2.  3 

5.  10 

Enclosed.  Plug-in  Octal  Base 

1.  2.  3 

5.  10 

Enclosed  Plug-in  Octal  base  w/light 

1.  2.  3 

5.  10 
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HB/ Sigma  Model  A800C  SCR  Control 


OPERATIONAL  FEATURES 

Variable  pula#  width  and  frequency  modu'sied 
control. 

Full  time  SCR  operation  available.  Provides  up  to 
96%  battery  voltage  to  motor  reducing  the  need 
for  by-pass  operation. 

Complete  ayrM,-nronlzation  of  control  and  contactors: 

a)  Directional  contactors  never  make  or  break 
under  load  during  normal  operating  condi- 
tions. 

(b)  A smooth  and  arcless  transition  in  and  out  of 
"1  A”  by-pass  operation. 

Current  limit:  Control  continuously  monitors 
motor  current  during  all  phases  of  controller 
operation.  The  maximum  average  motor  current 
is  limited  by  an  adjustable  C/L  potentiometer  on 
the  control  card. 

Consulted  plugging:  Intensity  of  plug  controlled 
by  the  accelerator  and  C/L  setting. 

Ramp  start:  As  the  accelerator  setting  determines 
both  the  normal  and  plugging  controller  current, 


CONTROLLER  RATINGS 

5 minute  continuous 


1 hour  continuous 
with  by-pass 

1 hour  continuous 
without  by-pass 
Operating  voltage 


800  ampere  motor 
current 

260  ampere  motor 
current 

196  ampere  motor 
current 

24  to  80  VDC 


the  operator  retains  full  control  to  hold  or 
accelerate  the  vehicle  up  an  incline. 

Complete  fault  detection  circuitry: 

1.  Prevents  Initial  closure  of  F & R contactors  If 
main  SCR  is  shorted  or  “1A"  is  welded. 

2.  Continuously  monitors  main  SCR  commuta- 
tion and  “1  A"  operation  during  controller  oper- 
ations. In  the  event  of  a failure,  the  directional 
contactors  will  interrupt  the  circuit  and  remain 
open  until  the  system  is  recycled  with  the  key 
switch. 


HB  ELECTRICAL  MFG.  CO.,  INC. 

P.O.  Box  1466  • Mansfield,  Ohio  44901 
Telephone  419/747-2024 
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OPERATIONAL  FEATURES  (Continued) 

Thermal  protection:  If  tho  main  SCR  oxcoodR  its 
designed  temperature  range,  the  C/L  setting  will 
automatically  be  reduced  to  maintain  a safe 
operating  temperature  range.  Original  C/L  setting 
is  restored  as  panel  is  allowed  to  cool. 

Single  control  card:  Includes  contactor  coil 
drivers  and  incorporates  state  of  the  art  digital 
circuitry. 

“1  A"  By-Pass  Operation: 

1.  Percent  on  time  pick-up  • as  the  main  SCR 
reaches  90%  to  96%  "on"  time  the  "1A"  con- 
tactor closes,  providing  full  battery  power  to 
the  motor  allowing  the  mam  SCR  to  cool. 

2.  "1 A ^tugging  holdoff  insures  that  "1A"  will 
not  operate  during  plug  condition. 

3.  "1  A"  current  limit  will  not  allow  “1A"  operation 
if  controller  is  in  the  C/L  mode.  While  in  "1A" 
mode  the  controller  will  automatically  return 


to  tho  SCR  oporation  mode  if  C/L  is  oxcooded 
Complete  synchronization  during  "1A”  transi- 
tion insures  longer  "1A"  contactor  tip  life 


DESIGN  OPTIONS 

Field  weakening:  Supplied  with  FW  pickup  and 
dropout  potentiometer  adjustments  to  allow  FW 
operation  above  the  "1A"  speed  range  FW 
operation  is  prevented  until  “1A"  closure  occurs. 

High  voltage  operation:  Circuitry  is  available  for 
control  operation  above  80  VDC. 

Dual  motor  control:  Additional  power  circuitry  can 
be  added  to  provide  independent  operation  of 
paralleled  motors. 

Static  return  to  off:  Requires  that  directional  lever 
be  returned  to  "Neutral"  before  restart  If  operator 
leaves  the  vehicle  and  returns. 


Standard  HB/ Sigma  SCR  Features 


• Complete  Control  System  Design  Capability 

• Fault  Detection  Circuitry 

• Dual  Motor  Control.  Pump  Control. 

Field  Weakening  Options 

• Nine-Pin  Control  Connector 

• Fifth  Generation  Control 

• Continuous  Production  Since  1964 


• 12  Standard  Models 

• Variable  Frequency  and  Pulse  Width  Modulation 

• 24  VDC  — 80  VDC  Operation 

• Conductive  and  Air-Cooled  Models 

• CMOS  Digital  Logic  Control  Card 

• Optically  Coupled  Acceleration  Module 
(Hand  or  Foot  Control) 


HB  ELECTRICAL  MFG,  CO.,  INC. 

P O.  Box  1466  • Mansfield,  Ohio  44901 
Telephone  419/747-2024 
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HB/Sigma  SCR  CONTROLS 


11.5  L x $ 7 W i 5.2  H In 
IN  L i 220  W > 1)0  H mm. 


HB/Sigma  Model  A450C  SCR  Control 


OPERATIONAL  FEATURES 

Variable  pulse  width  and  frequency  modulated 
control. 

Full  time  SCR  operation  available:  Provides  up  to 
96%  battery  voltage  to  motor  reducing  the  need 
for  by-pass  operation. 

Complete  synchronization  of  control  and  contactors: 

a)  Directional  contactors  never  make  or  break 
under  load  during  normal  operating  condi- 
tions. 

(b)  A smooth  and  arcless  transition  in  and  out  of 
‘‘lA"  by-pass  operation. 

Current  limit:  Control  continuously  monitors 
motor  current  during  all  phases  of  controller 
operation.  The  maximum  average  motor  current 
is  limited  by  an  adjustable  C/L  potentiometer  on 
the  control  card. 

Controlled  plugging:  Intensity  of  plug  controlled 
by  the  accelerator  and  C/L  setting. 

Ramp  start:  As  the  accelerator  setting  determines 
both  the  normal  and  plugging  controller  current. 


CONTROLLER  RATINGS 


5 minute  continuous 

1 hour  continuous 
with  by-pass 

1 hour  continuous 
without  by-pass 
Operating  voltage 


450  ampere  motor 
current 

170  ampere  motor 
current 

130  ampere  motor 
current 

24  to  80  VDC 


the  operator  retains  full  control  to  hold  or 
accelerate  the  vehicle  up  an  incline. 

Complete  fault  detection  circuitry: 

1.  Prevents  initial  closure  of  F & R contactors  if 
mam  SCR  is  shorted  or  “1A"  Is  welded. 

2.  Continuously  monitors  main  SCR  commuta- 
tion and  "1  A”  operation  during  controller  oper- 
ations. In  the  event  of  a failure,  the  directional 
contactors  will  interrupt  the  circuit  and  remain 
open  until  the  system  is  recycled  with  the  key 
switch. 


HB  ELECTRICAL  MFG.  CO.,  INC. 

P.O.  Box  1466  • Mansfield,  Ohio  44901 
Telephone  419/747-2024 


OPERATIONAL  FLAIUHtS  (Continued] 


Thermal  protection:  II  the  main  SCR  exceeds  its 
designed  temperature  range,  the  C/L  setting  will 
automatically  be  reduced  to  maintain  a sale 
operating  temperature  range.  Original  C/L  setting 
is  restored  as  panel  is  allowed  to  cool. 

Single  control  card:  Includes  contactor  coil 
drivers  and  incorporates  state  of  the  art  digital 
circuitry. 

H1A”  By-Pass  Operation: 

1.  Percent  on  time  pick-up  - as  the  main  SCR 
reaches  90%  to  96%  "on"  time  the  "1A"  con- 
tactor closes,  providing  lull  battery  power  to 
the  motor  allowing  the  main  SCR  to  cool. 

2.  “1  A"  plugging  holdoff  insures  that  "1A"  will 
not  operate  during  plug  condition. 

3.  “1  A"  current  limit  will  not  allow  "1A"  operation 
il  controller  is  in  t>e  C/L  mode.  While  In  "1A" 
mode  the  controller  will  automatically  return 


to  the  SCR  operation  mode  il  C/L  is  exceeded 
Complete  synchronization  during  "1A"  transi- 
tion insures  longer  "1A"  contactor  tip  life. 

DESIGN  OPTIONS 

Field  weakening:  Supplied  with  FW  pickup  and 
dropout  potentiometer  adjustments  to  allow  FW 
operation  above  the  “1A"  speed  range.  FW 
operation  is  prevented  until  "1A"  closure  occurs. 

High  voltage  operation:  Circuitry  is  available  lor 

control  operation  above  80  VDC. 

Dual  motor  control:  Additional  power  circuitry  can 
be  added  to  provide  independent  operation  ol 
paralleled  motors. 

Static  return  to  off:  Requires  that  directional  lever 
be  returned  to  "Neutral'  before  restart  if  operator 
leaves  the  vehicle  and  returns. 


Standard  HB/Sigma  SCR  Features 


• Complete  Control  System  Design  Capability 

• Fault  Detection  Circuitry 

• Dual  Motor  Control,  Pump  Control. 

Field  Weakening  Options 

• Nine-Pin  Control  Connector 

• Fifth  Generation  Control 

• Continuous  Production  Since  1964 


• 12  Standard  Models 

• Variable  Frequency  and  Pulse  Width  Modulation 

• 24  VDC  - 80  VDC  Operation 

• Conductive  and  Air-Cooled  Models 

• CMOS  Digital  Logic  Control  Card 

• Optically  Coupled  Acceleration  Module 
(Hand  or  Foot  Control) 


HB  ELECTRICAL  MFG.  CO.,  INC. 

P.O.  Box  1466  • Mansfield.  Ohio  44901 
Telephone  419/747-2024 
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brass  water  inlet  and  outlet  fittings  This  eliminates  the 
chances  of  accidental  firing  of  SCRs  by  carburized  hoses  It 
also  allows  quick  installation  and  removal  Design  flexibility 
is  another  advantage  of  this  system  The  1200A  unit  repla- 
ces a pair  of  Class  D igmtrons  in  many  welding  applications 


Hi  AT 

EXCHANGER 


THYRISTOR  AC  CONTROLLERS 


AC  CONTROLLERS /AC  SWITCHES/ 

AC  CONTACTORS  - 3N221  and  3N222 

Liquid  cooled,  single-phase  all-SCR,  AC  switches  feature 
hoseless  water  manifold  as  integral  part  of  assembly  Min- 
imum of  18  inches  of  water  path  between  opposite  polari- 
ties exceeds  industry  standards  Customer  connects  to 


Mai  Continuous  AC  RMS  Cunent  A 
35  C HjO  A 
12  Gal  /Mm  |Al 


I Duty  Fartni 


I Cycle  Surge  Rating 

lAnk) 


Welding  Cunent 
Rating  iArmsiiIi 

5 Cycles  20  Cycles 
?~430  2"  1 40 


Repetitive  PRV  Rating 

IV) 


IR  Pan  kc 


fnain 

design  - manufacturing  - distribution 

*11  w.  Co*in«  |lvd. 

Sen  Dimes.  CA  y l 773 
(714)  SW  tOIS 

DC  MOTOR  CONTROLLER 


The  new  Penta  DC  Motor  Controllers  employ  pulse 
width  modulation  to  control  either  permanent 
magnet  or  series  wound  DC  moto/s.  Speed  control 
is  accomplished  with  a rheostat  connected  potentio” 
meter  giving  precise  control  from  creep  to  full 
motor  speed.  The  controller  includes  internal 
fuse  protection  against  damage  due  to  inadvertent 
application  of  120  V to  either  of  the  speed  con- 
trol terminals.  Also,  protective  circuitry  is 
included  so  that  transients  will  not  damage  the 
controller.  This  allows  speed  control  wires  to 
be  in  the  same  cable  as  inductive  switched 
circuits.  Features  include  a biilt-in  "ramp-up" 
to  protect  against  excessive  start  up  currents 
and  a low  voltage  shut  down  circuit  to  prevent 
the  controller  from  operating  at  full  speed  when 
battery  supply  voltages  fall  too  low.  The  entire 
controller  is  housed  in  a small  (approximately 
5"  cube)  package.  The  2 HP  Controller  (6  elec- 
trical HP)  is  rated  at  40A  at  120  VDC  while  the 
4 HP  Controller  (14  electrical  HP)  is  rated  at 
90A  at  120  VDC. 
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SOLID-STATE  CONTROLLERS 

TYPES  616.  617 


P« 

il*d 
Peak  Current 
RMS  Current 
Peek  Voltage 
Battery  Voltage 


3 00 A ISO A 

85A  8SA 

100V  40V 

10V/48V  10V/24V 


• Protected  against  short  circuited  load 

• Typical  switching  time:  2 microseconds 

• Approximate  operating  frequency  400  Hi 


in  »: 


These  devices  are  compact  high  efficiency  motor  speed  controllers  designed  tor  DC  motors  in 
vehicles  They  pulse  width  modulate  currents  as  a function  of  external  resistance 


MAXIMUM  RATINGS  OVER  OPERATING  CASE  TEMPERATURE  RANGE 


All  terminals  to  case 

Positive  to  negative  power  terminal 

Continuous  current 

Storage  and  operating  case  temperature  range 


200V 

RATED  VOLTAGE 
8SA 

30  C to  85  C 


ELECTRICAL  CHARACTERISTICS  AT  25  C CASE  TEMPERATURE 


Parameter 

OFT  s ale  Load  Current 
ON  State  Forward  Voltage 


Teat  Conditions 

Rated  Battery  Voltage 
Rated  PeaK  Current 


Max  Unit 

IQ mA 

20  V 


APPLICATION 
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The  oatxe  « loop  BATTERY  CONTROUtH  should  fie  large  »t  diameter  sod  as  shod  as  practical  Cats*  *4  mac  length  It 
Salary  ConauJeratcvn  The  usa<  o*  these  devires  should  fie  a«*e<e  that  ih*  terminals  (v-esant  an  eiectm  shoe*  haram  when  energueci 
It  IS  essential  lhal  !h*  dec  ices  a<e  'used  loi  internal  short  CHCuO  to  IV event  rupture  and  uncontrolled  motor  currents 


POWER  FUNCTIONS  ENGINEERING  INC 
MB1 CAVAU6R  OR  • OAMAM 

■ BOM  Bt>«  QAM  AND  M IMt 

214  2 ’S  0996 


fo>  ve«eme  Speed  Motor  Dnvee 


SOLID-STATE  CONTROLLERS 

TYPES  61*.  619.  620 


Type 

Rated 

618 

619 

620 

Peak  Currant 

400A 

400 A 

400A 

RMS  Current 

200 A 

200A 

200A 

Peak  Voltage 

100  V 

200V 

140  V 

Battery  Voltage 

10V/46V 

36V/  106  V 

24V/72V 

• Protected  against  short  circuited  load 

• Typical  switching  time:  2 microseconds 

• Approximate  operating  frequency:  400  Hz 


These  devices  are  compact  high  efficiency  motor  speed  controllers  designed  tor  DC  motors  in 
vehicles  They  pulse  width  modulate  currents  as  a function  of  external  resistance 


MAXIMUM  RATINGS  OVER  OPERATING  CASE  TEMPERATURE  RANGE 


All  terminals  to  case  200V 

Positive-io-negative  power  terminal  RATED  VOLTAGE 

Continuous  current  200A 

Storage  and  operating  case  temperature  range  30  C to  85  C 


ELECTRICAL  CHARACTERISTICS  AT  25  C CASE  TEMPERATURE 


Parameter 

Teat  Conditions 

Max 

Unit 

OFF  State  Load  Current 

Rated  Battery  Voltage 

10 

mA 

ON  State  Forward  Voltage 

400 A 

2 5 

V 

APPLICATION 


The  cade  in  loop  BAT7ERV  CONTROLLER  should  be  latgc  in  diameter  and  as  short  as  practical  Came  el  na.  length  12  It 
Safety  Considerations  The  user  o>  these  devices  sfouid  be  a»aie  mat  the  terminals  presem  an  electric  shoe*  hazard  *nen  energized  it  is 
essentia'  mat  the  devices  are  fused  lor  internal  short  circuit  to  prevent  rupture  and  uncontrolled  motor  currents 


PFE 


POWER  FUNCTIONS  ENGINEERING.  INC 

3&31  CAVAUER  OR  • GARLAND  TX  75042 
PO  BOX  2312  • GARLAND  TX  75041 
214  278  0996 


CR  25 


Motor  Controller 

Fully  transistorized  high  frequency 
chopper  for  production  A hobby  builder 

• Models  up  to  96V  and  450  amps  available 
for  all  types  at  electric  vehicle  dc  motors 

• High  reliability  assured  with  output 
transistors  individually  protected  by  current 
limiters  & thermal  protection 

• Integrated  armature  and  field  control  on 
Compound  motor  models 

• Fully  tested  and  ready  to  install 

1235  Tenth  Street,  Berkeley  CA  94710 
Call  or  write  for  literature  • (415)  524-5664 


EV  MOTOR  CONTROLLER 
FOR 

DC  MOTORS 


fMC  1235  tenth  Street,  Berkeley. CA  94710 
Coll  or  v/rite  for  literature  • (415)  524 5664 


PRODUCT 

DATASHEET 

for 

DCC  72C 
DCC  96C 
DCC  96S 


MODEL  DESIGNATION 

CONTROLLER  MODEL 
MOTOR  VOLTAGE 
MOTOR  TYPE 
MAXIMUM  CURRENT 


DCC  72C 
72 

SHUNT  WOUND 
450 


DCC  96C 
96 

SHUNT  WOUND 
400 


DCC96S 

96 

SERIES  WOUND 
300 


DESCRIPTION 

The  PMC  controller  was  specifically  designed  to  meet  the  need  for  an  efficient,  reliable  and 
easy  to  use  controller  for  electric  vehicles.  The  power  to  the  vehicle  is  smoothly  and  efficiently 
controlled  by  a process  called  pulse  width  modulation.  In  the  PMC  controller,  a high  frequency 
train  of  pulses  (4000  per  second)  is  applied  to  the  motor  armature.  The  power  to  the  motor  can 
be  smoothly  controlled  by  varying  the  pulse  duty  cycle  from  zero  to  100%.  Because  of  the  high 
frequency  operation,  the  PMC  controller  is  suitable  for  use  on  a wide  variety  of  motors  (convert- 
ed aircraft,  Baldor,  Series,  PM,  etc.).  A fully  automatic  field  control  circuit  (with  regenerative 
capabilities)  is  included  in  the  shunt  models  which  provides  continuous  control  of  both  armature 
and  field  voltage 
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CURRENT  MULTIPLICATION 
THERMAL  PROTECTION 
CURRENT  LIMITING 

TRANSISTORIZED 
SIMPLE  INSTALLATION 

COMPACT 


Motor  Controller 

DESIGN  FEATURES 


The  PMC  Controller  acts  like  a dc  transformer.  It  can  supply 
low  voltage  at  high  current  to  the  motor  for  good  start-up  and 
acceleration  with  low  current  drain  from  the  high  voltage  battery 
supply. 

In  the  event  of  a cooling  fan  failure  or  other  overheating 
problems,  the  controller  will  cut  back  the  output  power  to  a mini- 
mum level.  This  level  will  allow  limited  operation.  When  the  over- 
heating has  been  corrected  the  cutback  will  automatically  reset. 

There  are  three  separate  current  limiting  functions  to  fully 
protect  the  controller,  battery  and  motor  from  over  current.  The 
controller's  peak  current  output  is  adjustable  up  to  its  maximum 
rating.  Another  current  limit  circuit  protects  against  failures  due 
to  a shorted  output  or  a defective  device.  A third  current  limit 
circuit  monitors  the  current  to  each  individual  output  transistor 
and  insures  that  the  current  through  any  one  device  is  never 
excessive.  This  eliminates  the  need  for  any  matching  or  for  custom 
power  transistors 

High  speed  transistors  instead  of  SCR's  or  slow  darlmgton 
devices  are  used  to  give  reliable  & efficient  operation. 

A single  50C0  ohm  potentiometer,  connected  to  the  accelera 
tor  pedal,  is  the  only  driver  input  required  to  control  both  the 
field  and  armature  voltage  A low  current  (Vfc-1%  amps)  24  Volt 
tap  provides  all  the  power  to  the  logic  circuitry.  The  propulsion 
system  is  completely  isolated  from  the  car  frame  for  safety  and 
reliability.  Fans  are  available  as  options  and  may  be  mounted 
directly  to  the  controller. 

The  PMC  Controller  weighs  approximately  11  pounds,  depend 
ing  on  the  model.  The  containment  measures  10V»x8’/»x6%  inches, 
excluding  the  fan  and  bus  bars. 


1235  TENTH  STREET 
BERKELEY,  CA  94710 
(415)  524  8664 


SOLID  STOTE  CONTROL 


The  MK  7 system  concept  is  based  on 
safety  and  versatility  of  application 

For  safety  the  MK  7 logic  unit  incorporates 
seven  separate  protection  systems  which 
shield  the  motor  and  the  Sevcontroi  from 
overload  the  vehicle  from  driver  abuse 
and  the  driver  and  his  follow  workers  from 
poten'uliy  dangerous  control  system 
failures 


the 

Sevcontroi 
n/lark  7 


Since  the  protection  systems  are  built  into 
the  Sevcontroi  as  a fundamental  part  of 
the  logic  circuit  they  can  be  used  to  pro- 
vide a continuous  monitoring  of  the 
vehide  operation  and  actually  override 
the  driver  s instructions  it  he  attempts  an 
operation  which  could  result  in  a danger- 
ous condition  For  example  if  for  any 
reason  the  solid  state  control  fails  to 
deliver  power  to  the  motor  and  the  driver 
tries  to  operate  the  bypass  contactor  the 
logic  unit  inhibits  his  instruction  prevent- 
ing a dangerous  lurching  start 


features 


Current  Limit 

The  maximum  current  m the  motor  is 
limited  by  a circuit  which  senses  the  arm 
ature  current  and  prevents  the  chopper 
trequenc  ^ from  increasing  when  the  motor 
current  reaches  the  desired  limit 


By  limiting  the  motor  current,  rather  than 
the  battery  current  the  Sevcontroi  gives 
a constant  torque  characteristic  which 
allows  maximum  voltage  tc  be  applied 
to  the  motor  even  at  high  speed  Other 
controls,  which  limit  the  battery  current 
reduce  the  applied  voltage  to  the  motor 
when  higher  than  normal  running  currents 
are  requireo  The  diagram  below  com- 
pares battery  current  limit  with  Sevcon 
motor  current  limit 


bypass  inhibit  can  be  arranged  to  pre- 
vent bypass  operation  when  the  control 
system  is  cut  back 

It  a normally  dosed  thermal  *np  is  fitted 
to  the  motor  it  can  be  connected  to 
provide  byoass  contactor  inhibition  when 
operated 

Bypass  Inhibit 

The  bypass  contactor  operating  circuit  is 
interconnected  with  the  pulsing  circuit  so 
that  the  bypass  contador  canno.  be 
energised  until  the  control  >s  operating 
correctly  at  a reasonable  power  level  This 
feature  prevents  bypass  closure  m the 
event  of  pulse  control  failure  or.  with  a 
logic  unit  having  the  90%  inhibit  level, 
when  the  Sevcontroi  is  in  current  limit 

Contactor  Arc  Suppression 

The  SCR  commutating  circuit  is  used  to 
drive  the  bypass  contactor  arc  current 
through  zero  instantly  following  the  con- 
tact opening  This  virtually  eliminates  by- 
pass contactor  tip  arc  erosion 

The  pulsing  circuit  senses  the  direction 
contactor  coil  voltage  and  anticipates 
the  contacts  opening  —preventing  the 
pulsing  system  from  passing  current  at 
the  instant  the  contact  tips  separate 

Automatic  Emergency  Disconnect 

In  the  event  of  a control  system  failure 
which  would  cause  full  power  to  be 
applied  to  the  motor,  power  to  the  mam 
direction  contactors  is  interrupted  within 
thousandths  of  a second  This  can  clear 
a potentially  dangerous  fault  before  the 
driver  even  becomes  aware  that  a fault 
exists 
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Controlled  Plugging 

It  the  opposite  direction  of  travel  is  se- 
lected wmle  the  vehide  is  in  motion,  the 
Sevcontroi  limits  the  application  of  power 
to  the  motor  This  controls  the  torque  to 
a level  which  produces  smooth  braking 

Overtemperature  Cutback  (optional) 

Overheating  of  the  control  semicon- 
ductors is  p-evented  by  a thermal  trip 
which  reduces  the  current  limit  when  the 
temperature  becomes  critical  This 
feature  in  conjunction  with  the  standard 


Controlled  Acceleration 

The  rate  of  increase  of  voltage  to  the 
motor  is  controlled  The  period  of  time 
over  which  the  motor  voltage  is  gradually 
applied  can  be  adjusted  over  a wide 
range  This  featura  prevents  wheelspin 
during  rapid  acceleration 

Welded  Contactor  Detector 

If  a bypass  or  direction  contactor  should 
weld  closed  the  Sevcontroi  shuts  down 
and  immobilizes  the  vehicle  until  the 
fault  is  removed 
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Owbrort  o*  T#c»w»*c«*  Operations  >r*corac*e»ed 
40  Nocf*  A T+r-  •w'l'AftO*  Mm* 
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100  700  300  400  500  600  *00 

*40T0«  CURRENT 

Typica  notor  current  voltage  curves  sno*mg  ho*  Sevcon  s unique  motor  current  limit  gives 
more  high  speed  po*er  tor  Detter  grade  climbing  performance 
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the  Mark  7 system 


Accelerator  r>,M  I R«v 


I Acceleration  I 

j Cortlrnl  i 

I Direction  . 

j Contactor  Operation 

I 

* I 

1 

1 Automatic  I 

1 Disconnei  t I 

1 Pulse 

Frequent  y 1 

1 (Control 

Width  1 

1 ' * 

*•  1 

1 Apt' P'uqqtnq  . 

1-  Bypass  Operation 
1 and  Delay 

' V 

| Current  Limit 

O 1 

!»  | 

. Ovodempetajute 

i Cutback  ^ 

T 

Contactor  Arc 
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Function  Adjusted 
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Solid  State  Speed  Control  for  Electric  Vehicles 


LOGIC  UNITS 

Tn#  logic  unit  corn*-"*  •Bonn*  circuits 
wh.ch  control  in*  chopper  function  and 
monitor  <t»  operation  To  tort  motor  and 
vtifucle  characteristics  tog*  unit*  ara 
available  with  different  operating  pa 
rametera 

Puiae  Width 

For  many  applications  especially  at  tow 
nonage  a tued  puis*  w«jm  n satisfactory 
and  gives  me  simplest  system  at  lowest 
cost  In  applications  where  a bypass  con- 
tactor IS  not  used  or  at  higher  voltages 
when  coobng  is  a problem  a variable 
pulse  width  is  advantageous 

Pulse  Frequency 

The  M*  7 system  is  basically  a var.abie 
frequency  chopper  The  masmtum  tre 
qoency  is  a lunction  of  the  pulse  width  At 
mammum  frequency  with  tued  pulse 
w.dtt-.  me  motor  voltage  is  app'onmateiy 
85  - ot  battery  voltage  With  variable 
pulse  width  the  motor  voltage  is  93*  - 
of  battery  voltage  at  mairnum  frequency 

Bypass  Inhibit  Laval 

In  addition  to  the  bypass  delay  (the  mini- 
mum time  delay  before  bypass  closure 
after  start  upl  the  bypass  >s  prevented 
trom  closing  if  the  pulsing  level  is  below 
a preset  minimum  The  30*.  level  pre 
vents  the  bypass  trom  closing  it  the 
chopper  system  is  not  operating 

When  il  is  required  to  prevent  the  bypass 
from  closing  until  the  vehicle  has  reached 
almost  lull  speed  a logic  unit  having  me 
90  inhibit  level  should  be  used  This 
would  be  most  often  on  large  vehicles 
having  a very  high  stall  current  or  high 
speed  vehicles  where  slow  sp-  **  bypass 
operation  would  cause  excessive  ac 
ceteralion 

Plugging 

When  the  opposite  travel  direction  is 
selected  wh.ie  me  vehicle  is  m motion  me 
Sevcontrol  causes  me  motor  to  generate 
a braking  torque  to  slow  down  the  vehicle 
Two  methods  ot  plug  braking  ate  avail 
able 

1 Constant  current  plugging  maintains  a 
controlled  b'akinq  torque  down  to  a 
standstill  and  may  be  used  as  a means 
ot  braking  me  vehicle  electrically 

2 Pulse  nanowing  is  a modification  ot 
me  constant  current  system  used  on 
motors  wan  unstable  characteristics  m 
me  plugging  mode 

Reversing 

The  MK  7 system  may  re  connected  to 
provide  three  different  means  Ot  changing 
direction 

Norma/  Reversing  As  the  direction 
switch  is  changed  over  the  vehicle  will 
tree  wheel  To  apply  plug  braking  the 
dnvet  must  release  me  accelerator  com- 
pletely to  recycle  m the  opposite  direction 

Auto  Reversing  -Even  with  the  ac 
ceterator  fuiiy  depressed  me  direction 
switch  can  be  reversed  and  the  vehicle 
will  be  plug-braked  to  a standstill  and 
te  accelerated  r me  new  direction 

Sem'  A to  Rei  ersing  —A  combination  ot 
the  above  two  systems  The  reversing 
is  .jutomat'C  at  'ow  speeds  but  a*ter  me 
bypass  contactor  is  closed  me  *ccr  e'ato r 
must  be  released  to  tecycie  me  ntroi'e’ 
m me  opposite  direction 
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Ambient  Temperature  Rang* 

The  Sevcontioi  will  operate  at  rated  cur 
rent  from  30  C I 22  F I to  50  C 
1 122  Ft  Above  50  C me  derating  curve 
below  should  be  used 

I tor  temperatures  below  30  C consult  Sevcon  I 
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153/16"  

Specifications: 

m* 

Model  7218 

Voltage  Rating: 
Curie. i Rating: 

24  30V.  30  40V.  40  80V 

Maximum  motor  current  (1  min  rating): 
550  amp*  at  25°C  (77*F>  ambient 
measured  with  motor  stalled,  main 
SCR  on: off  ratio  1.3 

Maximum  continuous  motor  current: 
150  amps  at  25#C  (77*F)  ambient 
measured  with  motor  running,  main 
SCR  on: off  ratio  3:1.  Controller 
mounted  on  finned  aluminum 
heatsink 

Maximum  recommended  peak  motor  current 
in  bypass 

650  amps  at  80  volts  battery 

Supply  Souroa: 
Di  mansion*: 

Lead  acid  battery. 

16"  x 7-1/4"  x 6 1/2'  high  above  mounting 
surface  Commutating  coil  and  capacitor 
mounted  to  panel.  Logic  unit  mounts 
separately  on  36"  lead  Logic  unit  size 
2-7/8"  x 11"  x 5-3/4"  high  above  mounting 
surface. 

Mounting  Holat: 

5/16"  18.  3/8  deeo  from  bottom  of 
base  plate 

Division  of  Technical  Operations  Incorporated 
40  North  Avenue,  Burlington,  Mass.  01803 
Telephone  (617)  272-2000 
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COUPLINGS,  SHAFT 

FLEXIBLE 

(CODECS) 
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FLEXIBLE  COUPLINGS 

These  heavy  duly  3 piece  flexible  coup 
lings  provide  an  excellent  mechanism 
for  connecting  the  drive  shaft  of  the 
electric  motor  to  the  EV's  transmis 
sion  The  use  of  flexible  couplings 
eases  motor  installation  since  they  will 
tolerate  minor  shaft  misalignment  (up 
to  I degree)  The  spiders  arc  construct 
ed  of  BUNA  N.  a special  compound 
which  holds  up  Veil  under  wear  and 
environmental  abuse  Twohodies  plus 
one  spider  are  required  to  make  a 
complete  coupling  Choose  each  body 
to  fit  the  shaft  si/c  of  its  attached 
component  All  have  standard  keyw ay 
with  hollow  head  screw  Rated  up  to 
It)  hp  at  3600  RPM  Outside  dimen 
sums  are  approximate 


VOLKSWAGEN  SPECIAL 

One  body  of  this  3 piece  flexible  coup 
ling  has  been  welded  to  a VVV  clutch 
hub  In  addition  a metal  dish  has  been 
spot  welded  to  the  in-  ^ to  serve  as  a 
stop  for  the  transmit!  >i  shaft  Sold 
only  as  a 3 piece  assembly.  Specify 
shaft  si/e  desired  for  motor  end 

45  VWIOO  5 VW  3 Piece  Coupling 


sun  no 

Nil  SI  I Dl  SMI  IIR 


Description 

Shaft  Dia. 

45  FC075  295 

3 4 Coupling  Body 

3 4" 

45  FC087  295 

7 8 Coupling  Body 

7/8" 

45  FC 100  295 

1 Coupling  Body 

r 

45  FCII2  295 

1 1 8 Coupling  Body 

1 1/8” 

45  FCI25  295 

1 1 4 Coupling  Body 

1 1/4" 

45  FCOOO  295 

Buna  N Spider 

ELECTRIC  VEHICLE  COMPONENTS 

FLIGHT  SYSTEMS 


HEADQUARTERS 

P.0.  BOX  25,  MECHANICSBURG,  PA  17055 
PHONE  (717)  697  0333 


Elastomeric  Jaw  Type  Couplings 

Dimensional  Data:  Types  L,  AL,  C and  H 
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Couollng 

Numbar 

Batad 

Torqua 

In-lba. 

HP  At 
1800  BPM 

1.0  S.F. 

?} 

3 

Maximum 

Olamatar 

Maximum 
Ovarall  | 

Langlh  1 

L-090 

120 

36 

7/8 

27/84 

2 1/8 

AL-090 

126 

36 

7* 

21/8 

2-11/32 

L-095 

176 

so 

1-1/8 

2 7/64 

2-1/2 

AL-095 

176 

50 

1-1/8 

2 1* 

2-1/2 

L-099 

265 

76 
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2 7* 
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L 100 
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3-5/16 

4-1/4 

AL  110 
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41  4 

17/8 

4-1/4 

4-1/2 

1 

Coupling 

Numbar 


»?  At  I 

1100  BPM  Mx  > Imum  Maximum 
1.0  S F Bora  Olamatar 


LOVE  JOY.  INC.,  2659  WISCONSIN  AVENUE, 
DOWNERS  GROVE.  ILLINOIS  60515  (312)  SS2-0500 
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Versatile  flexible  couplings  . 


LOVEJOY,  INC..  26 SS  Wisconsin  Ave 
Downers  Grove.  IL  30515 
Tel.  312-652-0500 


The  Centaflex  family  of  flexible  couplings  is 
your  "off-the-shelf"  solution  to  power 
transmission  problems.  Consisting  of  a line  of 
standard  components  that  can  be  assembled 
into  couplings  that  meet  a wide  range  of 
applications.  Centaflex  offers  you  unmatched 
versatility.  Standard  hubs  are  used  with  all 
available  flexible  elements. 


The  Centaflex  family  of  couplings  consists  of 
seven  standard  models: 

Model  1 — Shaft  to  customer  provided  mount 
Model  2 — Shaft  to  shaft/flanged  hub 
Model  3 — Shaft  to  flywheel/adaptor  plate 
Model  4 — Shaft  to  engine  flywheel 
Model  5 — Shaft  to  shaft  with  taper  lock 
Model  6 — Floating  shaft 
Model  7 — Double  element 


RUBBER  ELEMENT 

TorsionaMy  soft 
Mu  angular  misalignment  3* 
Mat  parallel  ollset  04  in 
Temperature  range  40*  — 105’F 


HYTREL  ELEMENT 

TorsionaMy  stilt 

Max  angular  misalignment  1’ 

Max  parallel  ollset  010  In 
Temperature  range  60*  — 250*  F 

CEMTA 


X (ZYTEL)  ELEMENT 

TorsionaMy  very  stilt 
Max  angular  misalignment  1* 
Max  parallel  ollset  005  in 
Temperature  range  Up  to  300*F 


e oir  — f m remperaiure  range  up  ro  juirr- 

CEMTA/Iex  Model  2 
Shaft  to  Shaft  / Flanged  Hub 


Modal  2 

Slander*  cylindrical  Hu*, 
element  and  mounting 
acrewra  ottft  alenderd 


Modal  2/S 

SlmMer  to  Model  2.  but 

S',  # si  si  mounting  aOUWt 
are  auppiied  tor  Mind  mount 
ing  eppiirationa 


TECHNICAL  SELECTION  DATA  MOOFLS  1.  2.  3.  IS.  2S.  3S 


TORQUE.  IN  LW 
ELEMENT 

Hueeta  1 mytrsi  I zytsi 

(MY)  (X) 


HP  PER  100  R PM 
ELEMENT 

aussta  | mytrsi  I mil. 


MAXIMUM  R PM 
ELEMENT 

aussta  I m Trail  I mti 


DYNAMIC  TORSIONAL 
STIFFNESS  (IN  LBJRA0) 

ausaca  I HYTRCi  I mti 


MAXIMUM  SORE 

ON.) 

CrMnanesl  I Flxnfad 

Hu*  (SO  Hu*  (SD 


M.100 


141.800 


If-? ' TTvl 


— Not  avadabia  at  publication  data  Conauit  angmaanng  for  your  othar  requiramants 
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CE/VTAJICX 

Versatile  Flexible  Couplings  . . . 


LOVEJOY,  INC..  2655  Wisconsin  Avs. 
Downers  Grovs,  IL  60515 
Tsl.  312-652-0500 


Model  5 • Taper  Lock  • Shaft  to  Shaft 

Features:  • Four  Way  Flexibility 

Angular 
Axial 
Parallel 
r _ Torsional 

CEXTATlex  Model  5 


jp  a I 

CEXTATlex  Model  5 
Taper  Lock  — Shaft  to  Shaft 


• Dampens  Vibration 

• Requires  No  Lubrication 
Easy  to  Install 

Lovejoy  Engineering  Support 
Available 


MOUNTING 

SCftf  w in 


Over  sizing  your  coupling  to  satisfy  a 
large  bore  requirement  is  not 
economical,  nor  is  a large  inventory  of 
separate  coupling  sizes 

The  Centaflex  Model  5 provides  this 
economy  with  its  designed  versatility 
Each  standard  Centatlea  coupling,  size 
8/8.  16/16.  25/25.  etc  . can  be  combined 
with  the  hub  of  the  neat  larger  size  to 
make  a 8/16.  16/25.  etc  , to  satisfy  your 
larger  bore  requirements 

The  unique  feature  of  the  Model  5 is  its 
unmatched  versatility  In  satisfying  a 
broad  range  of  coupling  requirements 

Style  AA  Uses  two  "A"  hubs  An  "A" 


while  using  only  a tew  sizes  of 
standard  components  These  are  the 
same  components,  hubs,  elements  and 
mounting  hardware  featured  In  our 
other  Centatlea  models 

Another  economy  of  the  Model  5 IS 
that  the  standard  hubs  are  bored  for  * 
taper  lock  bushings,  providing  even 
greater  fleaibillty  of  bore  range  Now 
there  Is  no  need  to  stock  separate 
finished  bore  hubs  for  each  of  your 
applications 

All  of  this  is  as  close  as  your  local 
Loveioy  dlstrioutor 


MOUNTING 

a*M  i»— 


t»vm  ioc 

HUS  1*1 


A 


IlCMCNT 

MODEL  S.  SIZE  6/6 
DISASSEMBLED  VIEW 


Style  AA  Uses  two  "A"  hubs  An  "A"  hub  has 
the  tapped  radial  mounting  holes  for 
the  element  at  the  small  end  of  the 
taper  bore  Also  available  in  style  AC 
which  is  a standard  "A"  hub  and  a 
finished  bore  to  size  "C"  hub.  which 
is  our  standard  cylindrical  hub 
featured  throughout  this  catalog 
Style  AB  Uses  one  standard  "A"  hub  and  one 

and  standard  "B"  hub  The  "B " hub  has 

Style  BA  the  tapped  radial  mounting  holes  for 
the  element  at  the  large  end  of  the 
taper  bore  Also  available  in  style  BC. 
which  is  a standard  "B"  hub  and  a 
finished  bore  to  size  "C"  hub 
Style  A/AA  Uses  two  standard  "A"  hubs  (ex- 
plained in  style  AA  above)  However 
the  "AA"  designation  identifies  the 
use  of  the  next  larger  size  hub  on  the 
one  side  of  the  assembly  The  "AA" 
hub  uses  a shorter  (in  height)  mount- 
ing arm  to  accommodate  the  larger 
diameter  hub. 

Style  AA  furnished  as  standard 
unless  otherwise  specified 


STANDARD  AVAILABLE  TAPER  LOCK  CONFIGURATIONS 


STYLE  AA 


STYLE  AB 


STYLE  BA 


STYLE  AC 


TECHNICAL  SELECTION  DATA 


TORQUE  IN  'LBS.  j 
ELEMENT 
RUBBER  I rVTEL 


HR  PER  100  RPM  MAXIMUM  RPM 
ELEMENT  ELEMENT 

RUBBER  | ZYTEL  RUBBER  | ZYTEL 

1KA  i » 

1 11  1 se  1 « 400  7 000 

112  I6S  6 400  7 000 


BORE 

TAPER  LOCK 


TAPER  LOCK 

FINISHED  BUSHINQ  SIZES 
MAX 


) 13 
3 13 

424 


Special  Application  Couplings 

RRS,  LC,  Uniflex 


The  RRS  was  designed  for 
applications  requiring 
quick,  easy  coupling 
disconnect  without 
disturbing  the  driver  or 
driven  units  For  speeds  in 
excess  of  3600  RPM's 
consult  Loveioy 
Engineering 


Coupling  Tor  qua 
Number  In  lbs 

RRS-095  176 

RRsToO  378 
RRS  1 10  693 

RRS  150*  1071 
RRS  190  1386 

RRS  226  ' 2080 


Mai 

OD 

2 1/2 
316 

3 13/16 

4 7/16 

_5 

5 5/8 


'Spacara  ere  avaiiabia  in  or/ier  langtha.  chtc*  lot  not  Cuttomn 
Service  tor  availability 


The  LC  Coupling 
combines  a snapwrap 
spider  with  a removeable 
collar  for  easy  spider 
replacement  without 
disturbing  the  coupling 
hubs 


LC  099 
LC  100 


LC  225 


31/8 


31/8 


3 13/16 


4 7/16 


5 


55/8 


The  Uniflex  is  a one  piece  all  steel  coupling  that 


1.  Compensates  for 
angular  (up  to  4")  and 
parallel  misalignment 
(up  to  030  inches) 


2.  installs  quickly 
and  easily 

3.  Does  not  require 
lubrication 


Coupling  ' Torqua 
Numbar  in  lb* 

U 18  | 18 

_U  25  | 34 

U 37  | 39 


2 

1 

126 

6 

T n*  Un-Ilea  comet  in  4 basic  mounting  conligur r 

U = shall  to  shaft 
urn  c single  Range  to  shall 
UF  douolellange 
RRU  radially  removeable 


LOVEJOY,  INC.,  2655  Wisconsin  Avs. 
Downers  Grcve,  IL  60515 
Tel.  312-852  0500 
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CORPORATION 


S.S.WHITE  INOUSTIIIAl  PWOOuCTt 

1ST  OlD  N(M  BRUNSW‘CK  AOAO  PlSCAIAWK*  NcW  JfRSI ' 0MS4  USA 
liotl  tM  B300 


FLEXIBLE  COUPLINGS 

FLEXIBLE  COUPLINGS  ARE  NOT  COMPLICATED  OR  EXPENSIVE. 

SMALL  OR  LARGE  MISALIGNMENT  BETWEEN  TWO  SHAFTS  CAN  NOW  BE 
ACCOMODATED  BY  SHORT  SEGMENTS  OF  ROTARY  MOTION  FLEXIBLE  SHAFTS 
EQUIPPED  WITH  SUITABLE  END  FITTINGS.  FLEXIBLE  COUPLINGS  ARE 
MANUFACTURED  IN  A LARGE  VARIETY  OF  SIZES,  RANGING  IN  DIAMETER 
FROM  0.130  in.  to  0.750  in.  (3.3  to  19  ran) j AND  ARE  AVAILABLE 
IN  LENGTHS  FROM  3 in.  to  12  in.  (7.5  to  30  cm). 

THE  ADVANTAGE  OF  FLEXIBLE  COUPLINGS,  BASED  ON  ROTARY 
MOTION  FLEXIBLE  SHAFTS  IS  THAT  THEY  NOT  ONLY  ALLOW  FOR 
ANGULAR  OR  LATERAL  MISALIGNMENT,  BUT  THEY  ALSO  ELIMINATE 
MUCH  OF  THE  VIBRATION  WHICH  MAY  BE  GENERATED  BY  THE  DRIVING 
COMPONENT.  THE  RESULT  IS  THAT  THE  DRIVEN  APPARATUS  OPERATES 
MUCH  MORE  QUIETLY  AND  WITH  LESS  STRAIN.  IN  ADDITION,  THE 
FLEXIBLE  COUPLINGS  ABSORB  MUCH  OF  THE  SHOCK  LOAD  OF  SUDDEN 
STARTS  OR  STOPS,  WHICH  IS  ANOTHER  REASON  THEY  ARE  OFTEN 
INCLUDED  IN  ADVANCED  ENGINEERING  DESIGNS. 

DEPENDING  ON  THEIR  CONSTRUCTION,  FLEXIBLE  COUPLINGS 
FOR  FRACTIONAL-HORSEPOWER  TRANSMISSION  ARE  NOW  AVAILABLE 
TO  HANDLE  TORSIONAL  LOADS  UP  TO  1,000  lb.  in.  THEY  CAN  BE 
ORDERED  WITH  A VARIETY  OF  ENDS,  OR  CUSTOM  DESIGNED  TO  MEET 
THE  NEEDS  OF  THE  CUSTOMER.  ALSO,  SPECIAL  FLEXIBLE  SHAFT 
COUPLINGS  ARE  USED  TO  DRIVE  COOLING  FANS,  AND  AS  PRIMARY 
STEERING  SHAFTS. 


continued. . . 
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FLEXIBLE  COUPLINGS  (continued) 


FOR  FURTHER  INFORMATION  OR  TECHNICAL  ASSISTANCE,  PLEASE 
CALL  OR  WRITE  TO: 


S.  S.  WHITE  INDUSTRIAL  PRODUCTS 
DIVISION  OF  PENNWALT  CORPORATION 
151  OLD  NEW  BRUNSWICK  ROAD 
PISCATAWAY,  NEW  JERSEY  08854 
PHONE  201-752  8300 


S.S.  WHITE  INDUSTRIAL  PRODUCTS 

IS  Penm\aalt 

EGUIPMFN1  ■CHEMICALS 
HEALTH  products 

)i  i'JAl  r 
PiX)K  C 


COUPLINGS 


CAST  STEEL 


HIGH  MISALIGNMENT 


DISENGAGING 


XMce  i*43  i , ii 

POOLE  COMPANY 

1700  Union  Avenue.  Baltimore  MeryUnd  21211 
HI  ^ aMimi 


Maximum  Bore  Type  - Double  Engagement 

Use  Service  Factors 


UNO  NO 

is 

is 

fil 

Is 

t j 

Si 

3°a  DIMENSIONS  IN  INCHES  J J? 

5*2  3f 

X 0 

- 5 

* ? 

|x| 

|Si 

5** 

O 

X 

0 

X 1 

3 

4. 

J 

1 

* * 

X * 

« » 

» 5 A 

B 

c 

D E 

F 

UJ  - 

P .1* 

4 

L * 

X 

I 

8 i 

1114 

1 

i|  ~ 

1 3" 

12500  4\ 

*7 

i 

9 

12 

1(14 

lie* 
, * 

2? 

2& 

3 1 

11700  6 

*1 

1 

1 3 s'li 4 \ 4 * 

20 

24 

2 ■ 3 

2r| 

3 

62 

S300  7 

4J 

1 

i 

2fV«S 

< 

. 1 

4 i J 

32 

37 

1*3 

3j 

< 

101 

78  20  8| 

s 

m 

3*.»i 

>i 

- •» 

4n  1 

53 

6 1 

2|'3» 

100  Series  - Double  Engagement 


POOLE  CO. 


(IPOSIO  BOLTS  Oh it 

t**OSI  0 BOLTS.  AS  SNOWta.Vtll  •(  1 uBNIf  Mf  Q jftilSB  SMftOUOf  0 BOLTS  ABC  S^CCifil  0 

u-  I Li  w!.  . T TIL”  T T t 1 


COUPLING  NO 

MAXIMUM  BORE 
SQUARE  KEY 

15 

* s 

3 O 

I = 

if 

i l 

i § 
3 - 

?o* 
a uj  0. 

S If  4 

DIMENSIONS  IN  INCHES 

§ t?  * 0 

S x 5 * 

3 £ S3 

o-S 

!5f 

O 

X 

19 

X 

_J 

& « 
X S 

A 

B C 

D E 

1 

F 

0 

4 

I 

u 

ISO  1* 

. 

l38* 



11700 

6 

m « 

>1 

1*1 

i . '3. 

17 

150 

200  2 

H 

37  4 

9300 

7 

4i  i 

2,V4i 

6 

*1 

i .23 

28 

200 

250  2 } 

71 

1 

7820 

8i 

*4*1 

i 

3lt 

f 4 2 

50 

250 

300  3 

J£ 

117 

6800 

9* 

! I 

.■* 

4i 

i 65 . 

77 

300 

1700  UNION  AVENUE 
BALTIMORE.  MARYLAND  21211 

901  2364A00 
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Single  Engagement  - Maximum  Bore  Type 


Um  Service  Factor* 


Single  Engagement  - 100  Series 


■ Ci’CftCO  luM  0»k* 

t *>0110  I0ktft  AS  StO»N  tiU  tt  FuBW'fHlO  UMkltt  SMII0U0I0  • OlT»  All  »HC'*'I0 


DIMENSIONS  IN  INCHES 


S|  374  9300 


POOLE  CO. 


1700  UNION  AVENUE 
BALTIMORE.  MARYLAND  21211 

*01  2M-0000 
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RENOLD 


Flexible  Couplings 


For  Power  Transmission 


RENOLD  INC. 


RENOLD  INC 

PO  BOX  A WCSTFttlO  N(W  YORK  14787 
tn,phont  tit  3tt  3111 


PO  BOX  A WESTFIELD  NEW  YORK  14787 


4/4# 


ORIGINAL  PAGE  lb 
OF  POOR  QUALITY 
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HYDRAULIC  COUPLINGS 
and  PULLEY  DRIVES  I 


RENOLD  INC. 

P O BO*  A WESTFIELD  NEW  VOFU  14707 
r.fphon.  716  j 16  3171 


TYPE 

FSC 


TYPE 

FSP 


HYDRAULIC  PULLEY  ORIVES 


HYDRAULIC  COUPLINGS 

The  FSC  type  it  used  btiwetn  the  Prim*  Mover  and  driven 
machine  (or  the  direct  coupling  of  two  thaflt  in  line. 


The  Pulley  type  FSP  it  a variation  of  the  direct  coupled  FSC 
type  and  embodiet  a theove  keyed  to  the  hub  of  the  coup- 
ling. 


SPECIFICATIONS 

The  body  of  the  Freetpoce  Hydraulic  Coupling  contitlt  of 
three  main  parti  which  are  die  catlings  of  aluminum  alloy, 
accurately  machined  and  balanced.  The  outer  and  inner 
rotors  have  radial  blades  integrally  cast  and  finishing  short 
of  the  radial  inner  part  of  the  working  circuit  to  form  a 
FREESPACE. 

The  inner  rotor  or  runner  it  securely  bolted  and  dowelled  to 
a steel  inner  sleeve  which  it  taper  bored  and  keywayed  to 
receive  a Flcr.g?d  Taper  Bush. 

This  Flanged  Bush  is  keywayed  and  securely  located  in  the 
sleeve  by  captive  high  tensile  ad|utting  screws. 

The  aluminum  alloy  outer  body  casting  it  bolted  ond 
dow»!ied  to  the  outer  rotor  or  impeller,  'O'  rings  being 
fitted  to  ensure  an  oiltight  joint;  a reservoir  it  thus  formed 
between  the  outer  casing  and  the  bock  of  the  inner  runner. 

The  outer  body  and  impeller  are  mounted  on  the  inner  steel 
sleeve  on  ball  and  roller  bearings  and  the  complete  unit 
forms  a compact,  and  well  balanced  assembly. 

All  bearing  housings  and  end  covers  are  ot  cast  iron.  Oil 
retaining  seals  ore  fitted  where  necessary. 

DIMENSIONS 

The  right  it  reserved  to  make  modifications  os  sho.vn  to 
meet  manufacturing  conditions  and  developments  in  design. 


OPERATING  PRINCIPLE 

Operation  depends  upon  the  transfer  of  hydrokinetic 
energy  between  the  rodioHy- voned  impeller  and  runner, 
using  a calculated  quontity  of  oil.  The  actual  quantity 
determining  the  rate  of  acceleration.  See  table  of  oil 
quantities. 

As  the  prime  mover  begins  to  rotate  the  impeller,  oil  is 
corried  around  by  the  impeller  vanes  and  moves  radially 
outwords  under  centrifugal  force,  crossing  the  gap  between 
impeller  and  runner  to  imp>~  jc  on  the  vanes  of  the  runner, 
Since  the  coupling  is  vii  ually  ur  loaded  at  starting,  the 
prime  mover  rapidly  increases  speed,  with  torque  building 
up  as  the  square  of  the  speed  When  the  input  torque  is 
sufficient  to  overcome  the  s orti  ig  load  of  the  driven  ma- 
chine, the  runner  commences  tr  rotate  and  there  is  smooth, 
swift  acceleration  to  full  load  speed  Full  speed  for  the 
driven  machine  is  approximately  95*4  of  prime  mover  full 
speed  The  slip  (5*4  at  normal  full  load  speed  I is  always 
present  and  is  essenliol  to  the  operation  of  the  coupling. 
Since  input  torque  and  output  torque  ore  always  equal,  this 
slight  drop  in  speed  represents  the  efficiency  loss  in  the 
coupling. 

It  is  due  to  this  condition  of  slip  that  the  oil  circulates  out 
wards  in  the  impeller  and  inwords  between  the  vanes  of 
the  runner,  describing  o path  similar  to  a coil  spring  bent  in 
a circle  Energy  is  thus  transferred  from  the  impeller  to  the 
runner  by  means  of  the  annular  vortex  of  oil.  In  effect  the 
impeller  becomes  a centrifugal  pump  and  the  runner  a 
reaction  turbine. 
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RESOLD  INC. 

POBOXA  WfSTFlCLD  NEW  YORK  147R7 

Trirpttonr  716  326  3>2t 


3 -d  U-  | 


FREESPACE  COUPtING  TYPE  FSC 

Fitted  with  Ajax  Pin  and  Bush  Coupling 


LJ 


Six**  12-14  or*  fitted 
with  a special 
centralizing  device 


All  Dimension*  in  Imhri 


F G J 

1 ‘4  VW  "A, 

5 .1  5'.  I 1 H 


1 6 H 10S. 

184  10S. 

20".  10’/. 

22'/.  1 2 H 

26.  1 4 ’ « 

29  S 14  % 

33'.  15'/.  If  Vi. 


IS. 

IS. 

IS.  2 ’ , 

1 3 
IV.  3’. 

2 4 

2 4 

2’y»  4 ■/* 


Oil  quantity  it  approximate  (max.  filling). 

Weight  does  not  include  bored  coupling  half,  or  oil. 


7% 

8 "» 

9%.  j 4 
10*.  I 4 '4 


1 2'/u  5v. 
13  5V. 

13  .7. 
14S  7 . 

15'. 

17, 

20  . 

22 
26 '/» 


•Oil 

Quantity 

Approx. 

Weight 

Lbt 

U.  S pin.. 

2 v. 

17 

3 

23 

4 . 

26 

5’. 

36 

6'  > 

53 

U.  S.  gol* 

I'/. 

72 

1 S 

94 

2'/i 

1 10 

3 v. 

147 

4'. 

173 

6% 

270 

10  V. 

417 

15 

469 

24 

660 

Ute  heavy  duty  grade  SAE-10W. 


HORSE  POWER  TABLE  FOR  TYPES  FSC  and  FSP 
MAXIMUM  RATINGS  AT  NOMINAL  5%  SLIP 


SELECTION 

TABLES 

OF  HYDRAULIC 
COUPLINGS 


Coupling  Site 


Motor 

Speeds 

RPM 


Ajax  Pin  B Both 
Flexible  Coupling 


Dion. 

Hub  Six* 

7'U  412 
2'.  417 

2 >/.  417 

34 
3'Jt 

3'/._ 

4 '4 

4 V. 

S'vIhv.A 


475 


580 


700 


725 


875 


970 


1170 


14501  7311  52 


175011  26  262 


wmnnm 


10  I 11  I 12  13  14 


55 


10  3 20  8 37  8 


19 


1 1 6 

18 

20 

32 

12 

21 

17  5 

30 

30 

52 

58 

89 

74 

125 

135  196 


OESESI 


check  full  details  of  abdication  with  Head  Office 


FREESPACE 
PULLEY  TYPE  FSP 


RENOLB  INC. 

PO  BOX  A WESTFIELD  NFW  VOFtK  14787 

lettphon*  716  32C  3121 


H 

H 

m 

n 

B 

B 

J 

M 

N 

B 

n 

s 

•Oil  Approx.’ 
Quantity  Weight  1 

in. 

in. 

in. 

in. 

In. 

in. 

• A 

in. 

in. 

M. 

US  pint. 

lb. 

1 FS1P 

8V 

4 V. 

V. 

4'V„ 

2 

i v. 

v. 

MEM 

6%. 

’/u 

2 v. 

15 

9 

5 

V. 

5% 

2% 

2% 

"/» 

1 V. 

2 V, 

7 V. 

%. 

3% 

3 

21 

WTTTJ 

lOv. 

5 v, 

'%. 

6 

2 V> 

2% 

V. 

1 V, 

3%. 

8 v. 

% 

4 

4 V. 

24  ; 

wifi  M 

1 1 v. 

6 

1 

6 V. 

3%. 

KB 

'%. 

1 V, 

3'%. 

9% 

4% 

5 v. 

HI 

FS5P 

12  V. 

7M. 

1 '/. 

7 V, 

3 V. 

m 

'%. 

1 V. 

4% 

10 

V. 

4 V, 

6% 

48  ; 

r~ 

\ FS6P 

13% 

m 

1 •/» 

7 V. 

3% 

3 

'%. 

1 V. 

5 

iov. 

%. 

5% 

U S gall. 

1 v. 

1 

67  l 

• FS/P 

14’/. 

IV. 

1%. 

8% 

EOB 

2 v. 

5% 

i i •%» 

%. 

5 V. 

1 % 

87  | 

FSBP 

16  V. 

10%. 

2 

9 V. 

4%. 

3 V. 

1%. 

2'/, 

7 

13  V. 

%. 

7% 

2 Vi 

I 

FS9P 

IS  v, 

10%. 

2'/u 

10%. 

4 V. 

4 V. 

1%. 

2 Vi 

7 

1 4'%. 

%. 

7% 

3 v. 

137  j 

'O'l  quantity  it  approximate  (max.  filling).  Weights 
exclude  sheave  and  oil. 

The  FSP  Pulley  Type  is  designed  for  the  minimum  ovei  - 
hang  on  the  prime  mover  shaft  extension.  The  Flanged 


Taper  Bush  and  captive  jockscrews  permit  the  unit  to  be 
mounted  right  up  to  the  bearing  end  cop  and  readily 
clamped  securely  in  position  by  the  use  of  a standard 
wrench  and  just  as  easily  removed  when  required. 


A further  site  FS10P  con  be  supplied  if  required  and 
details  are  available  on  request. 


. Types  FSC  and  FSP 
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1000  Senes  Contactor 


The  contactor  is  of  the  solenoid  type  and  is  available  as  a single  pole  normally  open  up  to  80  volts  and  as  a double  pole  change 
ovei  at  2 4 volts  Both  models  conveniently  separate  tor  spares  into  the  magnetic  and  load  carrying  circuits. 

There  are  no  adiustable  parts  which  means  there  can  be  no  ma!ad|ustment  and  servicing  time  is  reduced. 

Good  utilization  ot  space  is  possible  due  to  the  compact  si/e  and  the  ease  of  linking  contactors  together 

A high  quality  silvei  cadmium  contact,  together  with  skilful  mechanical  design  give  a low  erosion  rate  and  long  mechanical 

lit*. 

The  coil  is  encapsulated  to  provide  protection  and  is  continuously  rated. 

Mounting  ot  the  1021  may  be  on  any  plane 

Mounting  of  the  1023  unit  should  be  on  its  base  with  the  plunger  90"’  to  the  vertical  and  with  the  normally  open  contacts 
uppermost. 

When  fitted  with  magnetic  blowouts  the  load  must  be  connected  in  the  correct  polarity,  the  positive  connection  to  the 
fined  contact  Ima'ked  on  the  moulding) 


f 

C ^ 

y - 

mr 

!? 

MO 


MO 





^1S¥  “ 

POSITIVE  CONNFCTION 


ISO 


• n 


SINGLE  POLE 
NORMALLY  OPEN 
MODEL  1021 


Performance  Scarification 

Model 

Voltage  range 

Continuous  rating 
Rupturing  capability 
Mechanical  Life 
Temperature 
Humidity 
Voltage  drop 
across  contactor 
Coil  dissipation 

Pull  in  Level 
Drop  out  Level 


DIMENSIONS  IN 
MILLIMETRES 


mo 

not 


i ^ i 

UHLff, 


1000 


DOUBLE  POLE 
CHANGE  OVER 
MODEL  1023 


Me 


1021  X 2 X 
12-80 
200  amps 
1000 
1 5 n lO* 

-40°  to  * 40 
95%  RH 
80m  V Man 

26  Watts 

65  % of  nominal  volts  man 
5%  of  nominal  volts 


1023  X-2-X 
12  - 24 
200  amps 
1000 
15s  10* 

40  to  • 40 
95  % RH 
80m  V man 

26  Watts 


Test  Conditions 


40  C 
BOV  L/R 
No  load 


1 5 m secs. 


Passing 
200  amps 
Rated  voltage  with 
cold  coil. 

Coil  hot 
20°  C. 


Order  Writing  Information 

Single  pole  normally  open 
Double  pole  change  over 


Please  Specify: 

Model  1021 
Model  1023 


Standard  Options 


AUXILL  ARY  SWITCH  ( 1 amp  resistive  up  to  80  volts) 


Not  required  1 

Left  Hand  2 

Right  Hand  3 

Both  4 

MAGNETIC  ARC  BLOWOUT 

Not  required  1 

Required  2 


4*  ctol©  f Dim 

ZION  CROSS  ROADS 
TROY.Va  22974 
Ti  l (8041  i.89-8224 
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1200  Senes  Contactor 


The  contactor  is  of  the  dapper  type  and  is  available  as  a single  pole  single  throw,  single  pole  double  throw  and  double  pole 
double  throw  Suitable  lor  systems  up  to  220  volts  as  standard. 

Features 


* Simple  sub  assembly  replacement  with  the  minimum  number  ol  adjustments  reduces  service  time 

* Complete  contactor  systems  may  be  supplied  assembled  to  one  insulated  panel  with  inter  connecting  power  and  control 


* High  quality  silver  cadmium  contacts  with  a robust  long  life  mechanical  design  gives  the  capability  for 
Extreme  high  make  and  break  currents  at  high  voltage  with  subsequent  low  erosion. 

The  coil  is  encapsulated  to  provide  protection  and  is  continuously  rated 

Mounting 

Preferably  in  the  vertical  plane  for  the  double  throw  contactors. 

Connection 

When  fitted  with  magnetic  blowout  on  the  normally  open  contacts  the  fixed  tip  will  be  positive  as  standard.  (Denoted  by  a 
black  moulding  securing  the  permanent  magnet) 

If  reversed  polarity  is  required. fixed  tip  negative  This  will  be  denoted  by  a grey  moulding  securing  the  permanent  magnet 

Installation 


MODEL  1211  SINGLE  POLE  SINGLE  THROW 


MODEL  1241  & (1231  dotted)  SINGLE  POLE 
DOUBLE  THROW 


DIMENSIONS  IN 
MILLIMETRES 


Performance 

Voltage  range 
Continuous  rating 
Rupturing  capability 
Mechanical  life 
Coil  dissipation 
Pull  in  level 
Drop  out  level 
Humidity 
Volt  drop  across 
the  contactor 


Specification 

12  to  220  volts 
300  amps 
2000  amps  (242vl 
2 x 10*  mm 
45  watts 

65%  of  nominal  volts 
5%  of  nominal  volts 
95%  RH 
135  millt  volts 


MODEL  1222  DOUBLE  POLE  DOUBLE  THROW 


Test  Conditions 

40'  C ambient 
L/R  15  m secs 
No  load 
Coil  cold 
Coil  hot 
20’C 

Passing  300  amps 


CqMc  f of  in  Inc. 

ZION  CROSS  ROADS 
TROY.Va  22974 
Ti  l (804;  589-8224 

CT-3 


1300  Series  Contactor 


Features 

* Silver/cadmium  oxide  tips  are  highly  resistant  to  wear  and  provide  inherent  protection  against  contact  welding. 

* Negligible  contact  bounce  and  positive  wiping  action  of  the  contact  pernrtit  a high  current -miking  capability  for  a 
contactor  of  its  sire. 

* The  complete  normally  open  contactor  uses  only  four  fasteners  (five  on  the  changeover  type)  - all  of  them  self  locking  - 
which  greatly  facilitates  assembly  and  maintenance  The  contactor  is  attached  to  an  insulating  base  which  permits  mounting 
directly  onto  the  vehicle  chassis 

* The  contactor  may  be  removed  from  the  base  panel  by  slackening  a single  fastener 

* Absence  of  adjustable  components  eliminates  ar  y chance  maladjustment  by  the  user. 

* Blow  out  magnets  housed  in  arc  resistant  mouldings  are  supplied  as  standard  and  permit  high  current  rupturing  capability. 

* The  coil  is  sealed  to  give  protection  against  moisture  and  shock  The  coil  may  be  rotated  through  180  to  locate  the  faston 
connectors  in  the  most  convenient  position  for  the  user. 

* The  location  of  the  heavy-current  terminals  permits  exceptionally  close  packaging  to  be  achieved  without  restricting  access 
to  mdiviaual  contactors 


Options 

* Choice  of  diode  networks  for  suppression  of  the  coil  circuit. 

* A microswitch  for  controlling  auxiliary  circuits  may  be  fitted  to  either  side  of  the  contactor,  and  lies  within  the  ootlina 
of  the  contactor  itself  The  microswitch  will  handle  one  amp  (resistive). 

* Cableform's  range  of  modules  for  time  delays  on  the  make  or  break  operation,  nay  be  used  with  this  contactor. 

Connections 

1.  Heavy  current  connections  are  by  M6  fasteners  The  normally  open  contacts  being  fitted  with  standard  magnetic 
blowouts,  the  load  must  be  connected  in  the  correct  polarity,  the  positive  connection  to  the  fixed  contact. 

2.  Connections  to  the  coil  and  to  the  auxiliary  switches  are  by  6.35  mm  fastons. 


Mounting 

A 4.5  mm  hole  is  located  in  each  corner  of  the  base  panel.  Fixing  by  either  pair  of  diagonally-opposite  holes  is  adequate. 

It  is  recommended  that  the  contactor  be  mounteo  with  its  base  panel  in  the  vertical  plane.  Because  the  terminals  of  the 
normally-open  contacts  are  symetricallv  disposed  relative  to  the  base  panel,  orientation  may  be  with  the  normally-open 
contacts  located  in  either  the  uppermost  position  or  the  lowermost  position.  This  is  important  where  several  sets  of 
contacts  are  to  be  connected  in  series,  since  it  permits  the  interconnections  to  be  made  with  short  straight  links,  while 
keeping  all  the  fixed  contacts  on  the  positive  side  of  the  current  path.  This  eliminates  the  need  for  either  reverse-polarity 
blowouts  or  for  long  interconnections,  and  it  also  permits  maximum  packing  density  to  be  achieved 
Installation 


4 5DIA 


ALL  DIMENSIONS 
IN  MILLIMETRES 


NHForm  tnc. 


ION  CROSS  ROADS 
ROY.Va  22974 
nl  (H04) 089-8224 


Performance  Specification: 


Test  Conditions 

Operating  D.C.  Current: 

100  amps 
80  amps 

At  24V,  0 5mH 
At  48V.  0.5mM 

Rupturing  Capability: 

700  amps 
(SO  times) 

At  48V,  0.5mH 

Standard  Coil  Voltages 

12V.  24V.  36V  and  48V  D C. 

Maximum  Switching  Voltage 

48V 

Contact  Life: 

300,000  Electrical  Cycles 
Minimum 

On  Load  100  amps. 
At  24V.  0.5mH 

Minimum  Pull  in  Voltage 

50%  of  Nominal 

At  25°C  ambient 

Minimum  drop  out  Voltage 

5%  of  Nominal 

At  25°C  ambient 

Maximum  Coil  Dissipation 

14  Watts 

Coil  cold 

Maximum  Coil  Temperature 

150°  C 

At  40°  C ambient 

Maximum  Conductor  Temperature 

105°  C 

At  40°  C ambient 

Model  1321  - Single  Pole  Normally  open 


COIL  ASSY 
16297  VOLT 


MAGNET  FRAME 
16303  . 


POLE  PIECE 
16315 


FRONT  CONTACT 
16324  V 


MICROSWITCH 
16312 


COMPRESSION 

SPRING 

16310 


BUS  BAR 
16316 


BRAID  ASSY 
16302 


.ARMATURE  PLATE 
RETAINER  16306 


MICROSWITCH 

ACTUATOR 

16308 


MICROSWITCH 

INSERT 

16313 


COIL  SUPPRESSION 
SINGLE  DIODE  16317 
ZENER  DIODE  16318 


ZION  CROSS  ROADS 
TROY.V*  22974 


BASE  MOULDING 
16298  i 


MOVING 

CONTACT 

ASSY 

16326 


ARMATURE 

PLATE 

16304 


TOP  SPRING 

STUD 

16309 


FRONT  MOULDING 
(WITH  BLOWOUT) 
16294 


T.  l (R04)  589-8224 


REAR  MOULDING 
16299 


REAR  MOULDING 
LOCATOR  CLIP 


CATALOG 


CATALOG 


durokooi 


Model  BFC700 


Model  BFC2  700 


Model  BFC3  700 


BFC  and  BBC  700  senes  devices  are  listed  under  U.l  file 
•135126  and  C.S  A file  *22416  Catalog  numbers  other  than 
700  series  are  not  U.L.  or  C.S  A listed.  Contact  ratings  are 


shown  on  last  page  leaded  versions  are  also  available.  Only 
popular  operating  coil  voltages  are  shown;  consult  the  factory 
for  part  numbers  of  other  AC  and  DC  coils. 


COIL  OATA-TTflCAl  , 

Power  I Current'  Resistance 


COIL  OATA-TTPICAL 
' Power  'Current  I 
(Wattt)  (Amp*)  VI 
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voiu 


I WattsH  (Amps) 


V A (OC  Ohmil 


Pan  • 


Volts 


HF  C -716 
M* 
BFC  7 IP 
BFC  719 

f BFC  721 
BFC  730 
BFC- 722 


24V60HI 

120V60MJ 

20PV60M/ 

240V60H/ 

277V60M/ 

480V60H* 

12VOC 

24VOC 


36 

915 

3100 

3700 


BBC  701 
BBC  702 
BBC  703 

BBC  704 

BBC  705 
BBC  706 
HBC  719 
BBC  707 


24V60MI 
120V60MI 
208V60M* 
240V60HZ 
277V60M/ 
4H0V60MZ 
17VOC 
74V  DC 


36 

915 

3100 

3700 

5410 

14700 

57 

230 


6 60 
6 48 

6 24 
6 72 


5 81 
5 76 
5 82 
5 76 
5 54 
5 76 


One 

form 

"A" 

S P S 
N O 


One 

rone 

S.P.S.T. 
N C. 


020 

024 

020 

012 

210 

110 


6 10  j 5410 

7 20  1 14700 


2 7 .110  , — 


Hrc2  72b 
BFC2  727 
BFC2  720 
BFC2  729 
BIC2  730 
8FC7  731 
BFC2  741 
BFC7  733 


24V60H/ 
120V60HZ 
2O0V6OHZ 
240V60M/ 
277V60HZ 
40OV6OHZ 
12VOC 
24  V DC 


535 

110 

067 

055 

044 

020 

500 

755 


12  0 
13  2 
1 < ( 
13  2 
12  2 
: > 4 


15 

350 

960 

1400 

2300 

5600 

24 

95 


BBC2  309 
T-,„  BBC 2 305 
BBC2310 
™ BBC2  306 
OPST  8BC2  311 


24V60MI 

120V60HZ 

208V60HZ 

240V60HJ 

277V60HZ 

480V60HZ 

17VDC 

24VOC 


400 

105 

096 

057 

043 

026 

500 

255 


11  52 

12  6 
19  97 

12  40 
11  91 

17  40 


15 

350 

960 

1400 

2300 

5600 

24 

95 


Two 

Form 

"A 

OP  S 
N O 


BBC7  312 
BBC2  313 
BBC2  300 


BFC3  707 
BFC3  700 
BFC 3 709 
BFC3  710 
BFC3  711 
HFC3  712 
BFC3  720 
BFC3  721 


24V60HZ 
120V60H/ 
2O0V6OHZ 
240V60M1 
777V60HZ 
480V60HZ 
12V  DC 
74VDC 


10  7 
105 
10  0 
97 
10  5 

10  5 

11  3 
, 11  0 


1 13 
730 
170 
110 
002 
059 
930 
470 


27  1 
77  6 
26  b 
20  3 
72  7 
20  3 


BBC3  300 
BBC3  303 
Three  BBC 3 309 

Form  HBC3  306 

0 HBC3  310 

IP  S T.  BBC.3  3U 

BBC3  312 
BBC3  313 


74V60HJ 
I 120V 60Hz 
2O0V6OHZ 
240V60HZ 
277V60HZ 
480V60H  z 
1 12V  DC 
24VDC 


1 040 
200 
100 
.100 
060 
040 
1 00 
470 


74  96 
74  0 
77  46 
74  0 
27  16 
23  0 


5 0 
135 
400 
520 
030 
7100 
170 
SI 


5 

135 

480 

520 

030 

2100 

13 

51 


Thro* 

Form 

"A- 

3P  5 T 
N 0 


DIMENSIONS 


BFC  SERIES/Normally  Open 


BBC  SERIES/Normally  Closed 


CONTACTORS— 60  AMP 
ULCSA 


BFC  Series — Normally  Open 
BBC  Series— Normally  Closed 


durokooi 


me.,  1010  N VAIN  ST  • ELKHART,  IND  46514  • 219  264  1116 


CT-6 


durakool. 


CONTACTORS— 80  AMP 


UL 

CF  Series— Normally  Open 

III 

irjrg 

CB  Series — Normally  Closed 

W 

Model  CF  700 

CF  Series  devices  are  listed  under  U.L.  file  *E35126.  Catalog 
numbers  other  than  700  series  are  not  U.L.  or  C.S.A.  listed 
Contact  ratings  are  shown  on  last  page. 


Model  CF2  700 


Leaded  versions  are  also  available  Only  popular  operating 
coil  voltages  are  shown;  consult  the  factory  for  part  numbers 
of  other  AC  and  DC  coils. 


CF  SERIESK'ormally  Open 


CB  SERIES  Normally  Closed 


C*n 

uclt 


On* 

Form 

"A" 

SMT 
N O 


Two 

Form 

•A" 

DMT 
N O 


Thro* 

Form 

A 

3MT 
N O 


Pow«r 

(W4II1) 

COIL  OATA— TTFICAL 

COIL  OATA- TYPICAL 

Pin  * 

Valt* 

Current 

lAmpil 

V.  A. 

RttitUnct 
IOC  OHmt) 

Con- 

tact* 

e.H  . 

Volt* 

Rower 

(WjtIM 

Current 

(Amttl 

Vi. 

Rriiilmcr 
(DC  Ohmtl 

CF  701 

24V60MI 

a 2 

750 

18  0 

7.1 

CB  106 

74V60HX 

7 0 

.770 

10  4 

7.1 

CF  702 

120V60M* 

■ l 

.148 

178 

170 

On* 

Form 

SPIT 

NX. 
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120V60N* 

7 0 

156 

18  72 

180 

CF-70J 

208V60HZ 

S 2 

085 

17  7 

600 

CB  107 

2O0V6ON1 

; o 

085 

17  7 

600 

CF  704 

240V60MI 

S 1 

074 

17  8 

680 

CB  104 

240V60H* 

7 0 

075 

18  0 

680 

CF  705 

277V60M* 

* 1 

065 

18  0 

1000 

CB  108 

277V60MI 

7 0 

065 

10  0 

1000 

CF  706 

480V60H1 

e l 

017 

178 

2700 

CB  109 

4AOV60M/ 

70 

.038 

18  2 

2700 

CF  710 

12VDC 

S 4 

445 



27 

CB  110 

12V  DC 

5 4 

455 

27 

CF  707 

24VOC 

5 5 

210 

— 

111 

CB  111 

24VDC 

220 

108 

CF2  101 

24V60H1 

it  7 

! 8 

43  2 

2 8 

CB2  101 

74V60M i 

14  8 

1 660 

39  84 

2 8 

CF2  302 

120V60Mf 

17  2 

415 

49  8 

66 

Two 

Form 

•r* 

0 P S T 
N C 

C B?  102 

120V60MZ 

14  2 

365 

43  00 

66 

CF2  101 

?06Vt70Ml 

19  5 

260 

54  08 

165 

CB?  101 

?0eV60M* 

16  6 

244 

50  75 

165 

CF  2 104 

240V60M* 

16  5 

200 

48  0 

260 

CB2  104 

240V60MI 

16  0 

.199 

4*  1? 

260 

CF2  105 

277V60M/ 

IS  0 

190 

52  61 

— 

CB?  105 

277V60MI 

16  0 

.170 

4 7 09 

430 

CF2  300 

480V60H/ 

18  0 

100 

48  0 

1100 

CB?  306 

480V60M* 

16  0 

094 

45  12 

1100 

CF2  312 

12VOC 

14  4 

1 20 

_ 

10 

CB?  108 

12VDC 

14  5 

1 20 

10 

CF?  107 

24VDC 

14  4 

600 

— 

40 

CB?  107 

24VOC 

14  4 

500 

— 

40 

CF1  101 

24V60M1 

28  6 

35 

84  0 

1 04 

CB!  101 

24V60N* 

27  0 

3 160 

75  84 

1 04 

CF1  102 

120V60M/ 

24  0 

690 

8?  8 

27 

Three 

Form 

• •• 

JP  S T 
N C 

CB3  302 

12CV60MZ 

21  2 

.640 

76  80 

27 

CF1  101 

208V60H* 

27  5 

.409 

84  24 

too 

CB3  101 

208V60MI 

22  8 

360 

74  00 

100 

CF  1 104 

240V60M1 

28  C 

150 

84  0 

110 

CB3  304 

240V60M/ 

21  2 

320 

76  80 

110 

CF1  105 

277V60HX 

28  0 

.300 

81  10 

150 

CB1  105 

777V60M/ 

21  2 

290 

00  33 

150 

CFT  106 

480V60M1 

28  0 

180 

86  40 

440 

CB1  306 

480V60W/ 

21  2 

160 

76  80 

440 

CF3  110 

12VOC 

14  4 

12 

10 

CB1  308 

12V0C 

14  5 

1 20 

10 

CF  1 107 

24VOC 

14  4 

6 

. _cr 

40 

CB3  307 

24VOC 

14  4 

600 

40 

DIMENSIONS 

! I 2 
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w 


rj n 


. U id  m 


. * jW  r 1 

r*  *-•" 

- 5 • 1 ■ • „ — f • - 

Ip  el  r~ 

- n r--* 

. 81  M 

FTi  PP 

-B.;  Tni 

6 

. I & M 9 
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*•'  to  7 

U9T0  U A WO 


2 


“f.r 1 

M. 
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CATALOG 

DESIGNATION 

__  CATALOG  [ I 

CATALOG 

IS  Rl  ^ 

OC^  DESIGNATION  IS  Hi 

DC  DESIGNATION 

„u 

DC 

CF 

1*1*. 

!•*  CF2  1 lit 

1%  CF3 

»•* 

i"» 

CB 

15ta_ 

in*  CB2  I I’M 

l’hr  CB3 

IS, 

l’Hi 

durakool  lnc.t 


1U10  N MAIN  ST.  • ELKHART,  IND  46514 


219  264  1116 


CT-7 


durakool. 


CONTACTORS— 100  AMP 

ULCSA 

CFC  Series— Normally  Open 
CBC  Series— Normally  Closed 


nun 


Ti  ■ iT 


Model  CFC  700 


Model  CFC2  700 


Model  CFC3  700 


CFC  and  CBC  700  senes  devices  are  listed  under  U.L.  file 
*£35126  and  CSA  file  *22416  Catalog  numbers  other  than 
700  series  are  not  U.L.  or  CSA  listed  Contact  ratings  are 

CFC  SERIES/Normally  Open 


shown  on  last  page  Leaded  versions  are  also  available  Only 

popular  operating  coil  voltages  are  shown;  consult  the  factory 
for  part  numbers  of  other  AC  and  DC  coils. 

CBC  SERIES.  Normally  Closed 


! 

COIL  OATA 
Currtnt  I 

-TYPICAL 

Con- 

' e*w»r 

tocti 

e*n  « 

voitt 

>w»mi 

(Amp») 

V A 

(0  C Ohrr 

CfC  717 

24V60HI 

9 0 

820 

19  7 

7 1 

Ono 

CfC  7ie 

120V6OMI 

a o 

170 

20  4 

180 

CfC  719 

20ev60Mr 

92 

09a 

20  4 

600 

form 

“A** 

If  S T 
NO 

CrC  720 

240V60HI 

a o 

085 

20  4 

680 

CfC  721 

277V60H1 

a o 

070 

19  4 

CfC  722 

480V60M1 

ao 

045 

21  6 

2700 

CfC-731 

12V  DC 

5 4 

445 



27 

CfC  721 

24VOC 

S3 

220 

— 

111 

C7C2  726 

24V60HJ 

16  a 

i as 

44  4 

28 

Two 

Form 

••A" 

O P ST 
NO 

CfC2  727 

120V60HJ 

15  6 

180 

45  6 

66 

CfC2  728 

208V60M1 

19  6 

246 

51  2 

165 

CfC2  729 

240V 60M» 

170 

.ItO 

45  6 

260 

CfC2  730 

277V60MJ 

17  0 

.180 

49  9 

410 

CfC2  711 

4eOV60Hl 

17  0 

095 

45  6 

; uoo 

CfC2  741 

12V  OC 

14  4 

1 20 

« 

10 

CfC2  733 

24VOC 

14  4 

600 

— I 

40 

CFC3  707 

24V60H1 

29  0 

3 40 

81  6 

1 04 

Thrto 

Form 

"A" 

3FIT 

NO 

CfCl  708 

120V60H* 

29  0 

700 

84  0 

27 

CfCl-709 

208V60MI 

2a  a 

ISO 

79  0 

100 

CFC3  710 

240V 60MJ 

290 

ISO 

84  0 

110 

CfCl-711 

277VS0HI 

29  0 

100 

81  1 

150 

CfCl  712 

480V60H1 

29  0 

ISO 

86  4 

440 

CfCl  720 

| 12VOC 

14  4 

1 20 



10 

CfCl  721 

24VDC 

1 >44 

600 

— J 

40 

C*n- 

nets 


On* 

F*.m 

If  IT 
NC. 


Tw* 

Form 

O PS  T 
NX 


Thro* 

Form 

O P S T 
NX 


COIL  OAT  A — TYPICAL 


Bowtr  | 

[Currtnl 

vilillmt 

Part  » 

VOltl 

IW»I«»I 

(Ampt) 

V.A. 

(0  C Olm 

CBC  701 

24V60HJ 

70  ’ 

.770 

18  4 

7.1 

CBC  702 

IS0V60MI 

66 

■lie 

iao 

180 

CBC  701 

708V60HJ 

7 0 

085 

17  7 

600 

CBC  704 

240V60M, 

70 

075 

18  0 

680 

CBC  705 

277V60H/ 

70 

065 

ISO 

1000 

CBC  706 

480V 60M l 

70 

.« 

18  2 

2700 

CBC  719 

12VDC 

5 4 

455 

27 

CBC  707 

24VDC 

5 1 

220 

111 

CBC2  115 

24V60HZ 

14  8 

1 660 

39  84 

28 

CBC2  309 

I20V60MI 

14  7 

365 

43  80 

66 

CBC 2 116 

208V60M/ 

16  6 

244 

50  75 

165 

CBC2  306 

240V60HJ 

170 

.IM 

45  12 

260 

CBC2  117 

277V60HI 

170 

.170 

47  09 

430 

CBC2  313 

480V60M/ 

17  0 

094 

45  12 

1100 

CBC2  318 

12V0C 

14  5 

1 20 

10 

CBC7  119 

24VOT 

14  4 

600 

40 

CBC3  307 

24V60MZ 

270 

3 16 

75  84 

1 04 

CBC 3 304 

120V60H1 

21  7 

.64 

76  80 

27 

CBC3  308 

208V60HZ 

72  8 

36 

74  88 

100 

CBC 3 306 

240V60HI 

21  2 

32 

76  80 

110 

CBC  1 309 

777V  6CMf 

71  2 

29 

80  33 

150 

CBC  1-105 

480V60MZ 

21  2 

-It 

76  80 

440 

CBC3  110 

12VDC 

14  5 

1 20 

10 

CBC3  111 

24VOC 

14  4 

600 

L “ J 

40 

< 1 — J Sfjri 

® 

j.- 


a 


u.  to  . iia«  a 


DIMENSIONS 


r.s'3 


rjr» 


(/?! 

[7 

a _^-i  - r 

r 1 

.D 

1 « 

1 M 

r-r 7~ 

I i 

rjs' 


■ v ■ 

- - - 


‘-iel;  .ini ”• 


PJM 

>1* 


A A 


371  .. 

r , 'X-* 

.. 

•«  #H 


i *U. 


CATALOG 

A 

B 

( 

CATALOG 

A 

B 

c 

CATALOG 

A 

B 

c 

DESIGNATION 

Wi 

DESIGNATION 

60  Hj  X 

DESIGNATION 

60  Fir 

rx  ~ 

CfC 

5*. 

3>4 

1*V. 

I"-* 

CPC2 

5'» 

31, 

1% 

l’S. 

CfC3 

5«« 

31, 

1% 

It’S 

CBC 

S’*» 

«L 

IS. 

[ 1**91 

CBC2 

5'W 

4 V. 

_1> 

1"» 

CBC3 

5->» 

4V. 

% 

I'S 

durakool  InC.,  1010  N MAIN  ST 


ELKHART  INO  46514  • 219  264  1116 


CT8 


durakooi 


CONTACTORS  — 150  AMP 


DFC  — Normally  Open 


if  .*  m 


KL 


Model  DFC  300 


Model  OFC2  300 


Model  DFC3  300 


DFC  300  Senes  contactors  per  pole  contact  ratings  are  shown 
on  last  page  Leaded  versions  are  also  available.  Only  popular 


operating  coil  voltages  are  shown  in  the  selection  chart  Con- 
sult the  factory  for  part  numbers  of  other  AC  and  DC  coils. 


— 

Coil  Cato  — Typical 

Contort. 

Port  Number 

volte 

Power  (W*tt«)  1 

Currant  (Amps) 

V A 

Romtonco  (./) 

DFC  307 

24V  60  Hi 

90 

820 

19  7 

7 1 

DFC  301 

120V  60  Hi 

80 

170 

20  4 

180 

Ont 

DFC  304 

208V  60  Hi 

8 2 

096 

20  4 

600 

Form  "A" 

Dr  C 303 

240V  60  Hi 

60 

08* 

20  4 

680 

srsr 

DFC  305 

277V  60  M / 

60 

070 

194 

1000 

N 0 

DFC  306 

480V  60  Hi 

6 0 

04S 

21  6 

2700 

DFC  313 

12V  DC 

5 4 

44* 

27 

DFC  310 

24V  DC 

** 

220 

— 

111 

DFC2  307 

24V  60  Hi 

16  6 

l as 

44  4 

28 

DFC2  301 

120V  60  Hi 

IS  6 

380 

45  6 

66 

Two 

DFC2  304 

206  V 60  H/ 

19  6 

246 

51  2 

165 

Form  -A** 

DFC2  303 
DFd2  305 

240V  60  Hi 

170 

190 

45  6 

260 

0 P ST 

277V  60  H/ 

170 

180 

49  9 

4 30 

N 0 

PFC2  306 

480V  60  Hi 

17  0 

095 

45  6 

1100 

DFC2  313 

12V  DC 

14  4 

1 20 

10 

DFC2  310 

24V  DC 

14  4 

60 

— 

40 

OFei  307 

24V  60  H/ 

320 

36 

86 

68 

DFC3  301 

120V  60  Hi 

32  0 

72 

86 

18 

Thro* 

DF  C 3 304 

208  V 60  Hi 

32  0 

41 

86 

55  4 

Form  “A" 

DFC^'303 

240V  60  Hi 

32  0 

36 

86 

69 

3P  S T 

DFC 3 305 

277V  60  Hi 

320 

31 

66 

100 

N 0 

DFC 3 306 

480 V 60  M/ 

32  0 

18 

86 

275 

DFC3  313 

12V  DC 

14  4 

1 2 

mm 

10 

DFC3  310 

24V  DC 

14  4 

6 

40 

DIMENSIONS 


• I T ^ . ,1*  1 

I l ?*  , ' I 


1 m 

B--I  ' -- 

-“'LX  ... 


v L 

. - • 


A Oimont.on 

‘V. 


Coil  Frequency 

DC 

25  Hi 

SO  Hi 

60  Hi 


A Pimontio 

l'S. 

1% 

1% 


Hi  N 


•a*  -A- 


T~~  n*“L  1 — F L 

I • -•  *■ 

^ i — ■ f i 


4 - I1 

. I 1 * 


Coil  Froquoncy 

DC 

25  Mi 
SO  Mi 
60  Hi 


N — 

_U—1 


A Oimonnon 

1 

IS, 

l’S. 


i^EsnicrEi 
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</>  >•  J/J  f- su  5 (/»  <ZQ  U O 5 a- O Z UJ  z H «« 


300  AMP  CONTACTORS 
SPS7  and  DPST 


Contactors  arc  heav  y dut>  reln>  s used  to  sw  itch  high  current  DC  from  the 
battery  to  the  motor.  These  contactors  have  stiver  tips  that  actuall) 
make  and  break  the  circuit  The  coil  is  an  electromagnet  that  closes  or 
C switches  the  contactor  when  energized  A contactor  can  be  viewed  as  a 
O "knife  switch"  that  is  actuated  via  remote  control.  A 200  amp  contactor  w ill 
N Perfornl  satisfactorily  in  most  F V applications  Certain  combinations 
T of  mo*ors  and  batteries,  however,  require  higher  current  versions  These  300 
R amp  contactors  are  well  suited  to  fill  the  requirements  for  the  400  amp  power 
O relays  as  used  in  Dav  id  Arthur  s plans  All  300  amp  contactors  are  supplied 
L w'th  arc  suppression 


Part  No. 

Description 

30  D36  400 

C ontactor.  SPS I • 

30  Pax  400 

C ontactor.  DPST  • 

30  D72-400 

Contactor,  DPDT  • 

'1  IXK*  400 

Replacement  Tips  (set  of  2) 

32  E 3ft  400 

Replacement  Coil  * 

* PLEASE  SPECIFY  REQUIRED  VOLTAGE 


a ELECTRIC  VEHICLE  COMPONENTS 

FLIGHT  SYSTEMS 


HEADQUARTERS 

P.O.  BOX  25.  MECHANICSBURG,  PA  17055 
PHONE  (717)  697  0333 


200  AMP  CONTACTORS 
SPST  AND  DPDT 

These  heavy  duty  (200  Amp)  contact 
ors  will  p(o\ide  excellent  service  in  a 
variety  of  applications  including 
Directional  control 
Bypass  switching 
Resistor  switching 
Battery  tapping 

The  amp  rating  of  contactors  used  m a 
speed  control  system  should  at  least 
equal  the  full  speed  rating  of  the  motor 
The  contactors  are  designed  to  handle 
accelerating  and  ramp  currents  inter 
mittently  in  excess  of  the  nominal 
rating  See  Table  at  right  Available  in 
the  most  popular  voltages  for  opera- 
tion off  the  EV's  main  power  sy  stem 
We  supply  top  name  contactors  such 
as  GE  or  SQUARE  D.  depending  on 
availability. 


Ampv  Duty  Cycle 

I 75  755% 

100  50% 

1 400  5*V 

bOO  2% 


Max  on  Time 
C onimuous 
20  Minutes 
I Minute 
*3  Minute 


• II 


Shown  above:  single  pole  single  throw,  normally 
open  ( SPST.N  O.) 


Part  No 

Description 

30  B36  400 

Contactor.  SPST.  N O • 

30-B48  400 

Contactor.  DPST  • 

30-B72  400 

Contactor.  DPDT  • 

3I-B00  400 

Replacement  Tips  (set  of  2) 

32-C3IS  400 

Replacement  Coil  • 

• Please  Specify  Required  Voltage 


da 


ELECTRIC  VEHICLE  COMPONENTS 

FLIGHT  SYSTEMS 


HEADQUARTERS 

P.O.  BOX  25,  MECHANICSBURG,  PA  17055 
PHONE  (717)  697-0333 


• - " 
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ELECTRIC 


General  Electric 


Low  Voltage  D-C  Contactors 
for  Electric  Vehicles 


GENERAL 


ELECTRIC 


INDUSTRIAL  CONTROL  DEP/\RTMLNT 
P.O.Box  8106,  Charlottesville,  VA  72?06 
TliL:  80lt -773-1051 


5 AMP 


General  Electric 
75-amp  Contactor 

Less  maintenance,  more  dependability 


General  Electric's  75-amp  contactor  meets 
the  exacting  needs  of  today’s  electric 
vehicles  Our  75-amp  contactor  features  a 
more  compact  design  to  control  d-c  motors 
used  to  power  lift  trucks,  utility  vehicles, 
floor  sweepers,  walkie  trucks  and  other 
electric  vehicle  applications 

Its  small  size  makes  it  ideally  suited  for 
interchangeable  packaged  power  drives 
used  in  various  truck  models  The  75-amp 
contactor  is  rated  for  use  with  all 
battery  truck  motors  up  to  75  amps.  1 
hour  rating.  12-36  volts  d-c 

Here  are  excellent  reasons  why  General 
Electric's  contactors  can  help  make  your 
battery-powered  vehicle  more  depend- 
able and  require  less  maintenance: 


• Contactor  is  more  reliable  because  tips 
are  made  of  silve*  alloy  Wiping  action 
scrubs  tips,  provides  good  contact  at  all 
times 

• Heavy  duty  industnal  design 
Contactors  mount  and  wire  easily, 
resist  shock,  vibration,  and  adverse 
atmospheric  conditions. 

• Installation  and  wiring  are  speeded 
because  only  a screwdriver  is  needed 

• Contact  bars  and  coils  are  replaceable 

• Contactor  is  UL  recognized  for 
industrial  trucks 

• A single-pole,  double-throw, 
snap-action  interlock  is  optional  for 
added  versatility 

• Carries  full  Genera!  Electric  one-year 
warranty  against  defects  in  material  and 
workmanship 

PERFORMANCE  DATA 

Mechanical  Life 

The  75-amp  contactor  has  a mechanical 
life  of  three  million  operations  witnout 
detrimental  wear  of  moving  parts,  springs, 
or  interlocks 

Electrical  Life 

General  Electric  contactors  have  been 
thoroughly  tested  before  delivery  They 
are  continually  re-evaluated,  using  actual 
vehicle  components,  under  conditions 
based  on  typical  vehicle  opeu  on. 

Testing  includes  reversing  operations 
The  normal  electrical  life  of  contacts  that 
may  be  expected  is  two  million 
operations  This  figure  may  vary 
depending  on  the  particular  vehicle 
design  and  mode  of  operation. 

Contactors  will  pick  up  at  50  percent  of 
intermittent  coil  voltage  rating  at  25  C. 


GENERAL^  ELECTRIC 

INDUSTRIAL  CONTROL  DEPARTMENT 
P.O.Box  0106,  Charlottesville,  VA  ?2906 


ORIGINAL  F.v  '•  1' 

, 


TEL:  HOL-973-1051 


CT- 


amp 

Performance  Specifications 


Current  Ratings 


Current 

Duty  Cycle 

% On  time 

Mu  Tim# 
On 

50  A mips 
75  Amp* 

25Q  Amps  ’ 
500  Amps 
• See  Coil  Ratings 

, too 

so 

5 

2 

• 

Continuous* 

5 Minutes  • 

30  Seconds 
5 Seconds 

tV  ’ *,  t • • ^ 

Interlock  Ratings  Amps  (Inductive) 


Volt* 

Metre 
* Break 

Carry 

Normally  opfen 

12 

3.3 

5 'X 

or  normally 

-18 

2.0 

5 ' 

closed 

' 24 

1.5 

5 

0 

36 

1.0  . 

5 . 

>il  Burden  Ratings  At  25  C 


Coil  No. 

volt* 

Amp 

012 
' 815 
. . 013 

014 

¥ 

12 

18 

24 

36 

20 
. 12 
.1.0'  • 
0 7 ’ 

Make  and  Break  Ratings 


'Js 


Make 

800  Amps 

36  Volts 

o 

Interrupt 

600  Amps 
300.  Amps* 

12  Votts 

24  & 36  Volts  * 

W%#  »#•»«*  m**9  •staff  •«*  •cci'Of-  r *|  «T«lt  r/Uvo* 

«n  Swi  * o*  leoorarpaws  <•*  •*'!•«•*  No  M)  ▼ -**e*  r **g  i . 

o«  »e%^»..e  oaotng  »»d  i*%  -*•«•  u$»**g  '*  *q  s bawd  .**  ■*•*««  *• 

Coil  Ratings 

Coils  are  suitable  for  a duty  cycle  of  50"..  ' 

tjme  on  vcith  a rpAimum  time  on  of  5 
minutes  when  opchatmg  at  a nominal  foil 
voltage  rating  Contactors  will  pick  up  at  •. 
50'V,  di  rated  voltage  at  25  C 
ontinuqus  coir  ratings  are  available  with 
holding  resistor  that  can  be  controlled 
using  the  auxiliary  interlock 


GENERAL  $ ELECTRIC 

INDUSTRIAL  CONTROL  DEPARTMENT 
P.O.Box  6106,  Charlottesville,  VA  72906 

TEL:  60b -973-1651 


Ordering  Directions 

To  order  select  form,  add  coil  number  and 
interlock  letter  Example  IC2800M601H012A 

Step  1.  Select  Form 


Contact 

Arrangement 

Form  IC2*00M 

1 N.C. 

1 NO. 

1 N.O.-1  N.C. 

Ml  H 

610  P ig 

611  AA 

L-  — 1 

Dimant.on* 

See  Fig.  1 
See  Fig.  1 


Step  2.  Add  Coil  Number 


Coil  Number 


36 f 014 

Step  3.  Add  Interlock  Letter 


Numbtr  ol  Contact* 

None 

1 N 0.-1  N.C. 


Interlock  Letter 


Top  view  Dimensions  Inchat  and  (Millimeter*) 

U 2 50  -J 

r (63  50)  H 


Electrical 
interlock 
(if  usedl^ 


2 75 
,69  65) 


V ’ 

r < 3' 


1 25  T J Depth  Dimension  2 75 
(31  75)  H (69  85) 


Outline  Dimensions  Inche*  and  (Millimeter*) 


M601H  (1  NC-| 
M610P  (1  NO) 


Dimension  Outlme 
A b 0» swing  No 

3 19  369 

,6»0<h  93  73,  167AL815 

3 ’3  i *)6  te^AOBi  * 
9 ini  ,90  42  ID  A88K 


M611AA  (1  NO-1  NC  ) 16'A88I8 


rrit 


GENERAL^  ELECTRIC 

INDUSTRIAL  CONTROL  DEPARTMENT 
P.O.Box  (3106,  Charlottesville,  VA  72V06 
TEL:  «OU-77J-l(£l 

Many  significant  additions  and  improvements  are  now 
available  in  General  Electric's  line  of  EV-1  controls  and  accessories 
All  of  them  give  users  improved  truck  performance,  higher 
efficiencies,  increased  reliability  and  lower  operating  costs. 

They  include  two  new  controls  for  traction  motors  — one  with 
regenerative  braking  and  the  other  for  dual  motor  vehicles  Also 
available  a complete  new  control  to  power  the  hydraulic  pump 
motor. 

These  complete  EV-1  SCR  and  Contactor  Systems  are 
engineered,  packaged  and  computer-tested  for  individual  trucks  to 
provide  optimum  long-term  reliability 

The  new  accessories  provide  many  improvements  long 
sought  by  electric  truck  users.  They  include  a battery  condition 
indicator,  a 12-volt  converter,  a solid  state  accelerator  and  a universal 
driver. 

These  new  products  employ  the  newest  solid-state 
technology,  including  microprocessors  and  hybrid  circuits.  The 
result  is  very  high  levels  of  performance  and  reliability. 

In  addition,  General  Electric  continues  to  improve  its 
extt..jive  user  services,  including  maintenance  training,  literature  in 
several  languages  and  worldwide  stocking  of  spare  parts. 

Users  can  ask  for  EV  1 controls  and  accessories  with 
confidence  when  purchasing  new  electric  lift  trucks  from  the  world's 
leading  manufacturers. 


Complete  SCR  panel  and  contactor  system 


Standard  traction  control 

This  EV-1  control  uses 

plugging  for  electrical  braking 

Result  the  fewest  possible 

components 

Key  benefits  are 

• No  wheel  slippage  because  of 
high-frequency  pulsing  that 
delivers  smooth  braking 

• Maximum  truck  performance 
because  motor  current  is 
continuously  monitored  during 
braking,  acceleration,  running, 
stall  and  ramp-start 

• Bypass  contactor  provides 
maximum  power  with  no  torque 
jump 

• Excessive  motor  loads  prevented 
by  automatically  opening  the  by- 
pass contactor 

• Serviceable  with  standard  EV-1 
Analyzer 
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A-C  Non-Combination  Magnetic  Contactors 

Non-Reversing  — Without  Overload  Protection 
Type  TM  Full  Voltage  — Single  and  Poly  Phase 


Section  1 1 
Contactors  Ul  • 
Bulletin  7707-TM 
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♦UL  ond  CSA  Listing  pending 


Sylvama  quality  is  based  on 
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innovation,  integrity  and  reliability. 
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HB  PRODUCT  DATA  SHEET 

400  AMPERE.  250  VOLT  DC  CONTACTOR 


4 66  L x 6 09  W x 6 38  H in 
118  4 L x 154  8 W x 162  2 H mm 


MODEL  HB631  DC  CONTACTOR 


Model  HB63I  is  a contactor  designed  for  rugged 
400  ampere  (continuous)  applications  A new  con- 
tact design  incorporates  features  which  aid  in 
switching  DC  voltages  to  250  VDC  Arcing  horns 
and  magnetic  blowouts  stretch  the  arc  on  opening 
to  achieve  arcing  times  of  less  than  5 milliseconds 
The  actuator  des'gn  is  recommended  for  high  shock 
and  vibration  applications  in  mining  equipment  or 
similar  devices  and  may  be  mounted  in  any  position 

Confoct  Arrongement:  Single  Pole.  Single  Throw 


Contact  Design:  Double  break  with  permanent 

magnet  blow-out  and  arcing  horns 
Current  Rating:  Make  into  4000  amperes 

: Carry  400  amperes  continuously 
: Open  400  amperes  at  250  VDC 
: Rupture:  4000  amperes 
Voltage  Rating:  250  VDC 
Mechanical  Life:  1 0.000.000  cycles 
Electrical  Life:  100,000  cycles 
Contact  Bounce:  Less  than  6 milliseconds 
Coil  Design:  Wrapped  or  encapsulated 
Coil  Terminols:  Quick  disconnect  or  screw 
Coil  Voltoge:  12.  24.  36.  48.  60.  72.  150  or  250  VDC 


HS  ELECTRICAL  MFC  CO  INC 

P O Bo>  1466  • Mansi  e'd  On 
Te'epfione  419  747.2024 
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HB  PRODUCT  DATA  SHEET 

100  AMPERE.  250  VOLT  DC  CONTACTOR 


7 8 L * 3 5 8W  * 3 7 8H 
73  L x 92  W x 98  H 


in 

mm 


MODEL  HB  601  DC  CONTACTOR 


HB  601  is  a compact  DC  Contactor  rated  for  250  volt 
DC  applications  The  actuator  construction  is  identi- 
cal to  several  hundred  thousand  contactors  now  m 
service  in  a wide  variety  of  applications  A new 
contact  design  incorporates  features  to  aid  in  switch- 
ing DC  voltages  to  250  VDC  Arcing  horns  and  mag 
netic  blowouts  stretch  the  arc  on  opening  to  achieve 
arcing  times  of  less  than  5 milliseconds  This  model 
may  be  mounted  in  any  position  without  degrading 
performance. 

Contact  arrangement:  Single  Pole.  Single  Throw 

Contact  design:  Double  break  with  permanent 

magnet  blow-out  and  arcing  horns 


Current  Rating:  Make  into  1000  Amperes 

: Carry  150  Amperes  continuously 
: Open  100  Amperes  at  250  VDC 
Voltage  Rating:  250  Volts  DC 
Mechanical  Life:  10.000,000  cycles 
Electrical  Life:  100.000  cycles 
Contact  Bounce:  Less  than  6 milliseconds 
Coil  Design:  Wrapped  or  encapsulated 
Coil  Terminals:  Quick  connect  or  screw 
Co.l  Voltage:  12.  24.  36.  48.  60.  72.  120  or  250  VDC 


HB  ELECTRICAL  MFQ  CO  INC 

PO  Boi  '466  • Mansi, elo  Oh, o 4490' 
Telephone  4'9  7 47  2024 
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Model  HB101 
SPST 


MODEL  HB101  AND  HB107  ENCLOSED  CONTACTORS 


Model  HB  107 
DPST 


The  HBIOO  series  contactors  are  designed  to  fill  the 
gap  between  the  automotive  solenoid  and  HB  heavy 
duty  industrial  contactors  The  use  of  our  standard 
75  ampere  contact  bridge  provides  a double  break 
contact  configuration  for  long  elect'  cal  life  A 
molded  cover  for  the  contact  sections  -ovides  pro- 
tection against  dust.  oil.  etc. 


Contoct  Design:  Double  break 

Current  Rating:  Make  750  amperes 

Carry  75  amperes  continuous 
Rupture  750  amperes 
Voltage  Rating:  48  VDC 

Mechanical  Life:  10,000.000  cycles 

Electrical  Life:  1 .000,000  cycles 

Contact  Bounce:  Less  than  6 milliseconds 


HB  PRODUCT  DATA  SHEET  □ 0 

□ 


75  AMPERE.  48  VOLT  ENCLOSED  CONTACTORS 


This  series  is  offered  in  SPST,  DPST  Reversing  and 
series-parallel  versions.  The  offset  mounting  allows 
interlacing  for  minimum  space  requirements  As  with 
all  HB  contactors  these  may  be  mounted  in  any  posi- 
tion and  are  highly  resistant  to  shock  and  vibration 


Coil  Design: 
Coil  Terminols: 
Coil  Voltages: 


Enclosed 

Quick  disconnect 

6.  12.  24.  36  and  40  VDC 


HB  ELECTRICAL  MfG  CO  INC 

PO  Bo*  1 466  • Mansfield  Ohio  44901 
Telephone  4i9  747  2024 
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MODEL  HB  470 


HB  50/75  Ampere  DC  Contactors 


HB  50/75  ampere  DC  Contactors  are  designed  for  are  available  for  higher  current  and  voltage 
small  electric  truck  applications  including  hand  applications. 

controlled  walkie  trucks  They  are  available  in  • Coils  are  available  with  quick  disconnect  oi 
20  different  models  with  a choice  of  many  optional  screw  type  terminals 
features  to  meet  the  requirements  for  standard  _ . . . 

truck  and  special  purpose  service.  # '”ter^cks  are  ava',ab,e  f°r  control  circuit 

These  low-cost  contactors  combine  a special  Wl  1 ^ 
molded  contact  section  with  HB's  standard  heavy  • All  contactor  models  are  capable  of  being 
duty  actuator  design.  mounted  in  any  attitude.  Horizontal  mounting 

The  special  contact  design  is  capable  of  over  1 IS  recommended  only  for  Model  HB  470.  showr 

million  electrical  cycles  and  10  million  mechanical  above,  which  combines  two  contactors  in  c 
operations.  It  utilizes  the  double  break  approach  single  unit. 

which  has  proved  to  be  extremely  durable  in  our  • Special  design  U shaped  coil  terminations  per 
higher  capacity  models.  mit  suppression  and/or  timing  functions  to  b« 

The  actuator  design  is  identical  to  that  of  our  added  at  the  discretion  of  the  user. 

150  ampere  models.  It  employs  the  same  stan  • Various  models  have  been  tested  under  simu 
dardized  parts  and  is  built  with  the  same  controlled  lated  pump  motor  starting  conditions,  making 

precision  The  result  is  a high  performance  50^75  into  750  amperes  and  breaking  250  amperes 

ampere  contactor  at  low  cost  far  in  excess  of  1.8  million  electrical  cycles. 


HB  ELECTRICAL  MFG.  CO.,  INC. 

P.O.  Box  1466  • Mansfield,  Ohio  44901 
Telephone  419/747-2024 
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MODEL  HB  401 

MODEL  HB  403 

MODEL  HB 

Vapor  Corporation  manufactures  a wide  range  of 
relays  and  contactors  to  meet  specific  applica- 
tions with  maximum  reliability  and  minimum 
maintenance  requirements  Items  shown  in  this 
! catalog  are  meeting  with  high  approval  in  the 

transportation,  heavy  construction,  off  road 
equipment  industrial,  and  commercial  fields 

Vapor  began  designing  relays  and  contactors  out 
of  necessity  in  the  1920  s As  a pioneer  in  railroad 
passenger  car  heating  Vapor  required  tough, 
long  life  relays  for  temperature  control  circuits 
that  could  withstand  the  rigors  of  rail  application 
When  no  satisfactory  existing  product  could  be 
found  Vapor  engineers  were  forced  to  design 
relays  to  the  exacting  specifications  required 
Ever  since  the  Vapor  relay  and  contactor  line  has 
been  continuously  expanded  and  improved  as 
the  need  for  rugged  dependable  relays  grew 

In  the  1940  s Vapor  developed  a line  of  heavy  duty 
relays  and  contactors  for  locomotive  control  In 
the  i960  s the  product  line  was  again  expanded 
to  include  industrial  relays  and  contactors  This 
constant  expansion  and  improvement  program 
has  led  to  a full  line  of  relays  and  contactors 
designed  to  meet  severe  operating  conditions 
where  long  mechanical  Me  and  high  reliability  are 


paramount  Vapor  relays  and  contactors  provide 
a 1 to  2 million  cycle  load  life  and  20  million 
mechanical  cycles  with  control  relays:  5 million 
mechanical  cycles  with  contactors 


For  better  service  and  re'iability  a relay  or  a con- 
tactor should  always  be  designed  to  fit  a particu- 
lar application  This  is  why  we  invite  discussion  of 
your  particular  application  The  use  of  our  Cus- 
tomer Relay  and  Contactor  Specification  Sheet 
makes  it  easier  to  select  or  design  a specific  de- 
vice for  your  engineering  problem;  use  it  in  your 
inquiry 


Closely  associated  with  its  relay  and  contactor 
line.  Vapor  also  designs  and  manufactures  many 
solid  state  devices  to  customer  s particular 
specifications  Close-differential  relays,  tempera- 
ture compensated  and  time  delay  relays,  and 
transistorized  switching  circuits  are  |ust  a few  of 
the  many  items  manufacured  in  our  modern, 
well-equipped  facilities 


Whatever  your  needs  are  in  the  transportation, 
industrial,  or  commercial  fields,  contact  our 
Vapor  Sales  Engineer  in  your  territory  Our  many 
years  of  experience  in  these  fields  will  save  you 
time  and  money 


vapor! 

CORPORATION  J 
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Basic  Specifications  . . . 


Mil 

Current  load  Rating 

Number 

Typo  of 

Bulletin 

t»h 

* 

> 28  VOC  «•  140  VDC 

ol  foies 

Terminations 

Number 

Gentui  Control 

4 Amps  1 Amp 

3 form  C 

03  d>a  Pms 

572  9 

Heavy  Dufy  Control 

20  Amps  S Amps 

1 form  C 

fast  ons 

572-13 

Heavy  Duty  Cont'O' 

?0  Amps  S Amps 

2 form  C 

fast  ons 

572  2 

Heavy  Duty  Control 

IS  Amps  3 Amps 

2 form  C 

So'der 

5724 

Hea*»  Duty  Control 

IS  Amps  3 Amps 

2 form  C 

045  Square  Printed  Circuit 

572  11 

Heavy  Dufy  Control 

IS  Amps  3 Amps 

2 form  C 

Plug  >n 

572  12 

Heavy  Dufy  Control 

?0  Amps  S Amps 

3 form  C 

fast  ons 

572  2 

Heavy  Duty  Control 

20  Amps  5 Amps 

4 form  C 

fast  ons 

572  10 

Heavy  Dufy  Control 

?0  Amps  5 Amps 

6 Poie 

fast  ons 

572-4 

Heavy  Duty  Connoi 

20  Amps  5 Amps 

8 Pole 

fast  0"S 

572  5 

Heavy  Dufy  Control 

20  Amps  5 Amps 

12  Poie 

fast  ons 

5724 

Heavy  Dufy  Control 

20  Amps  S Amps 

t4  Poie 

fast  ons 

572  7 

Bottle  Type  Contro 

IS  Amps  S Amps 

2 4 4 Poie 

fast  ons  Sere*  Type 

572  3 

Critical  Circuit  Control 

IS  Amps  3 Amps 

1 form  C 

fast  ons 

572  20 

Cntica1  Circuit  Control 

IS  Amps  3 Amps 

2 form  C 

fast  ons 

572  21 

Critical  Circuit  Control 

IS  Amps  3 Amps 

3 form  C 

fast  ons 

572  22 

Critical  Ct»cu't  Contro' 

IS  Amps  3 Amps 

4 form  C 

fast  ons 

572  23 

Critical  Circuit  Control 

10  Amps  2 Amps 

6 Pole 

fast  ons 

572  24 

Critical  Circuit  Control 

10  Amps  2 A mips 

8 Poie 

fast  ons 

572  25 

Critical  Circuit  Control 

10  Amps  2 Amps 

12  Poie 

fast  ons 

57 2 26 

Critical  Circuit  Control 

10  Amps  2 Amps 

14  Poie 

fast  ons 

57 2 27 

Medium  Duty  Contactor 

2 S Amps  S Amps 

2 4 4 Poie 

Sell  locking  Screw 

572  100 

Medium  Duty  Contactor 

tor  3 phase  loads 

IS  Amps  S Amps 

3 Poie 

Sen  locking  Screw 

572  101 

Medium  Duty  Co  'actor 

?S  Amps  5 Amps 

4 Poie 

fast  ons 

572  102 

Med^m  Duty  Contactor 

SO  Amps  '5  Amps 

1 thru  6 Pole 

lug  type 

572  103 

Med  um  Dufy  Contactor 

witty  arc  Same's 

IS  Amps  S Amps 

3 Po  e 

Sei'  locking  Screw 

572  104 

Medium  Duty  Contactor 

20  Amps  S Amps 

6 Pole 

fast  ons 

572  105 

Current  Actuated 

20  Amps  4 Anips 

2 4 anc  6 Pole 

Bmder  nead  Screw 

57?  400 

Current  Acutateo 

25  Amps  5 Amps 

2 Poie 

Self  lOCk-ng  SC'fW 

572401 

Current  Acutated 

?S  Amps  5 Amps 

6 Pole 

Se  t locking  Screw 

572  402 

Mecnjmcai  latching 

20  Amps  5 Amps 

2 form  C 

fast  ons 

572  700 

Mecnanicai  latching 

indicating  iignt 

20  Amps  5 Amps 

2 form  C 

fast  0"S 

57?  700 

Eiectncai  latcnmg 

20  Amps  5 Amps 

2 form  C 

fast  ons 

572  702 

AC  DC  Control 

20  Amps  S Amps 

3 form  C 

fast  ons 

57?  801 

AC  DC  Control 

20  Amps  5 Amps 

1 form  C 

fast  ons 

57?  802 

Close  Differential 

10  Amps 

1 form  C 

fast  ons 

572  500 

Contactor 

Current  load  Rating 

Number 

Type  ol 

Bulletin 

Type 

ol  Poles 

Terminations 

Number 

Heavy  Duty  DC 

ISA  r« 

140  VDC  60A  r«  36  VDC  1 

1 to  4 Pole 

Pierced  lug 

57?  200 

Heavy  Duty  DC 

ISA  ( u 

/SO  VDC  30A  <«i  300  VDC 

2 Pole 

Sell  locking  Screw 

57?  201 

Heavy  Duty  DC 

ISA  (a 

750  VDC  30A  in  300  VDC 

1 Pole 

Self  locking  Screw 

572  20? 

Heavy  Duty  DC 

ISA  ra 

1500  VDC  40A  <a  750  VDC 

2 Poie 

Stud  Type 

572-203 

Heavy  Duty  OC 

15A  (u 

1500  VDC  40A  d>  750  VDC 

2 Pole 

Stud  Type 

572  204 

Heavy  Dufy  DC 

2SA  (a 

140  VDC  SOA  (a  74  VDC 

2 Poie 

Stud  Type 

572  205 

Heavy  Duty  DC 

SOA  (u 

600  VDC  200A  (a  140  VDC 

i Pole 

Stud  Type 

572-206 

Heavy  Duty  DC 

SOA  (a 

600  VDC  200A  (a  140  VDC 

1 Pole 

Stud  Type 

572-207 

Heavy  Duty  OC 

30A  (<i 

140  VDC  160A  (u  40  VOC 

2 Poie 

Stud  Type 

572  208 

DC  Reversing 

SA  <u 

600  VDC  30A  (u  ISO  VDC 

4 Pole 

Self  locking  Screw 

572-210 

DC  Starting  1800 A (u 

74  VDC  2000A  ui  28  VDC 

2 Pole 

Stud  Type 

572-300 

AC  DC 

30A  (u 

?50  VDC 

1 

1 Poie 

Sett  locking  Screw 

572-826 

NOTE  AC  resistive  rating  (a  110  VAC  equals  current  load  rating  (a  2 8VDC 


A BRUNSWICK  COMPANY 


CT  24 


6420  West  Howard  Street.  Chicago.  Illinois  60646 
Telephone  No  312/631-9200 


DEFINITE  PURPOSE 
CONTACTORS 

q ro 


Ward  § 
Leonard 


31  South  St. 

Ml  Vomo a NT  105 SO 
Phuno  (514)  554-1000 
Sub«>d'«rv  at 
Th«  Unlmai  Group  too 


Developed  for  S.C.R.  and  Variable 
Speed  Drive  Control  Circuitry 


magnetic  type 

10-700  AMPS*  D.C.  • NO.  or  N.C.  POLES 

U.L.  RECOGNIZED 


FEATURES 

• Normally  open  and  or  normally  closed  power 
contacts  in  same  contactor 

4 A«,d.  10  40  and  40  JO.  !>6  75 

110  180  260  360  536  and  700  amp 
ratings 

• Contacts  0 C rated 

e Small  - requires  little  panel  area  tor 
mounting 

• Simple  inspection  and  installation 

• Excellent  mechanical  and  electrical  life 

• Modem  des  gn 

a Low  cost 


5000  DP  Definite  Purpose  Contactors  are  designed  for  d c ad- 
justable speed  drive  circuits  using  silicon  controlled  rectifier  switch- 
ing and  other  controls  where  a combination  of  normally  open  and 
normally  closed  power  contacts  is  required  In  all  applications  re- 
duced panel  area  for  contactor  mounting  is  made  possible  through 
an  exceptionally  compact  design  and  the  exclusive  built-in  N C 
dynamic  brake  power  contact  feature 

In  silicon  controlled  rectifier  switching  circuits  the  SCR  is  nor- 
mally phased  back  prior  to  contactor  opening  Therefore,  the  N O 
contacts  are  not  required  to  interrupt  any  appreciable  current 
Under  abnormal  conditions  such  as  failure  of  the  SCR  or  the  control 
circuit,  the  contactor  may  interrupt  up  to  200°®  current  The  N O 
contacts  must  be  equipped  with  permanent  magnet  blowouts  to 
meet  this  requirement 

The  dynamic  brake  N C.  contact  is  required  to  insert  the  dynamic 
brake  resistor  and  therefore  must  make  up  to  200°o  ot  rated  current 
each  time  the  contactor  is  deenergized 

Jogging  is  accomplished  at  low  voltage  and  current  Therefore 
the  dynamic  brake  contact  is  rated  at  V,  Qj  rated  v0|tage  and  dy- 
namic brake  current  The  permanent  magnet  blowouts  provide  this 
interrupting  ability. 


D.C.  MAGNETIC 
CONTACTORS 


solenoid  type 

APPLICATION 


Ward  ^ 
Leonard 


31  South  Si 
Ml  V«mon  MV  10SS0 
Phone  (t1«)  **4  1 000 
tuOUdtory  of 
The  Unimei  Qroup  Inc. 


,’EMA  SIZES  1 4 * 25  150  AMPS  • 250  VOLTS  MAX 


D C.  Magnetic  Contactors  in  NEMA  Sizes  1,  2,  3.  and 
4 are  for  use  as  main  line,  reversing  or  accelerating 
contactors  in  a.c.  magnetic  motor  starters  and  control 
lers.  Other  applications  include  switching  resistive 
heating  and  battery  loads. 

DESCRIPTION 

All  D C.  Contactors  are  solenoid  operated  for  fast, 
constant,  long  life  performance.  Generous  size  double 
break  silver  cadmium  oxide  contacts  in  combination 
with  built  in  permanent  magnet  blowouts  assure  long 
contact  life  and  positive  load  circuit  interruption. 
Terminal  location  makes  the  contactors  ideal  for 
straight  through  wiring  and  for  wire  channel  layouts 
Accessible  up  front  pressure  type  terminals  are  fur 
nished  as  standard. 

AUXILIARY  CONTACTS 

All  contactors  can  be  furnished  with  N.O.,  N.C.  or 
N.O.  and  N.C.  auxiliary  contact  blocks.  Each  con- 
tactor can  be  supplied  with  a maximum  of  four  auxil- 
iary contact  blocks.  Kits  are  also  available  for  field 
installation.  See  Table  3 for  auxiliary  contact  ratings. 


100  • -o  Contactor  with 
auxiliary  contact 

OPERATING  COILS 

Standard  coils  for  d.c.  operation  are  molded  and 
equipped  with  pressure  type  terminals.  On  order  a.c. 
coils  can  be  furnished  for  those  applications  requiring 
a.c.  control  circuits. 


COIL  SUFFIX  NOS 

Table  1 

DC 

Volts 

(see  note  1) 

Suffix 

Nos. 

A C Volts 
Nominal 
150  60  Hz  1 

Suffix 

Nos 

24 

82 

110 

11 

50 

32 

208  220 

21 

120 

12 

440 

41 

240 

22 

550 

51 

1 and  2 POLE  CONTACTORS  • 
250  Volts  D.C.  Max.  on  Contacts 
D.C.  OPERATING  COILS 


Nota  1 - Contactor  with  d.c.  emit  include*  economising  revttoi  and 
normally  closed  late  auxiliary  tor  miertmg  re*i«tor 


Catalog  Number  followed  by  Coil  Suffix  Number. 


Table  2 


NEMA 

Size 


8 Hour  Rating 
in  Amps 


1 Pole  N O.  t 

Open  Type  as 

Cat  No.  Price 

7 401- 4010- * 

7402- 40 10-* 


2 -Pole  N.O  t 

Open  Type  A 

Cet  No.  Price 

7401  1020  * 
7402-1020-* 

7403  1020- * 

7404  1020* 


2-Pole  N.O  ft  U 
OpenTy, 
Cat  No 

7401-3060* 
7402  3060* 
7403-3060  * 
3404-3060* 


A C OPERATING  COILS 


NEMA 

Size 


8 Hour  Rating 

in  Amps 

Open 

Enel. 

25 

22  5 

50 

45 

100 

90 

150 

135 

t On  Size*  3 and  4 only  for  ungla  pola  application*  um  two  pole*  in  lerie*  end  for  two  pole  application*  u*e  one  pole  in  each  line 

A NEMA  1 Generm  Purooie  Enclo*ure»  can  be  supplied  To  order  contsctor  with  »ncio»ur*  change  6th  digit  in  Cat  No  from.  0" 
to  ”1"  and  Consult  factory  for  price 

**  Contactor  furnished  without  auxiliary  contact  See  Accessories  and  Modification* 

* For  complete  catalog  number  add  coil  suffix  number  from  Table  1 
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ZOO  1 7702  1000- * 

2 I 7702-2000- * 

1 I 1 7702  110a* 

* f or  Complete  Cataloa  Number  add  roil  Suffi*  Nos  liom  Table  2 

* '«•»;  POleN  O COnlaclOitae  l<H  MllertlHtlent  dgt,  o"l* 

D C.  COIL  DATA  Table  4 


7702  1006  * 
7702  200a* 

77oa  noa* 


A C.  COIL  DATA 


A 1 Catalog  No  followed 
by  Coil  Suffi>  No. 

T able  5 


Coil 

Volts' 

DC. 

Amps 

Not. 

Nos. 

6 

34 

340L8 

7ML10 

12 

34 

349 L 3 

7ML11 

24 

34 

349L4 

7ML12 

36 

34 

348L2 

7ML13 

48 

34 

349 L 6 

7ML20 

72 

34 

349 L 6 

7ML14 

6 

18 

361L1 

7ML  16 

12 

15 

361L2 

7ML16 

24 

IS 

361L3 

7ML17 

36 

IS 

361L4 

>ML18 

48 

15 

361LB 

7ML21 

72 

. _15_ 

361L6 

7ML18 

Contactor 

Coil  Volts 

Coil 

KM 

Amps. 

60  Hi 

V.  A. 

Not. 

Nos.* 

100  & 200 

IIS 

34 

349L7 

7V106 

75  & 100 

IIS 

1 IS 

3S1L7 

7M106 

'Kit  includes  coil,  recti*  ler  and  mounting  hardware 


CONTACT  KITS  for  1 oole 


Table  6 


A Thesa  2 !*>»•  N O contactor*  duty  only 

DIMENSIONS  Approximate 


Lontactor 

N.O.  Contacts 

Double  Throw 

Sue 

1 

|1  NO 

1 N.C.) 

Model  | 

Amps 

Kii  Nos  Puce 

Kit  Nos. 

S 

100 

7M50 

7 MB 1 

s 

200 

7M52 

7M63 

M 

756100 

7M48 

7M46 

-Ao»'.  AN) 

contact 


*-NC  lOAO 

••  **V  \A. 


1 N.JUi4  * 

lai  li: 

~f-‘  - v-*-J 


- 2 3/8—  2 3/8- 

r .*»“ 


-2  1/8  — 2 1/8  - 


A 

■ T T,  jT 

_ * rW 


8-7/16  - | I V* fW  ■ 

SR  ,S] 

• ^ ••  r- 


• J «• 

A 


(21  7/32 

MTG. 

HOLES 


L ¥’  h 


• C 
0 — D 

CONTACTOR 


——119/64 

• 2-19/32  — 

Fig  4 DIMENSION  In  Inches 


— 2 7/8—  —5/16 
- — 31/2  — - 


Mode' 

Amps 

A 

B 

C 

0 

E 

F 

G 

H 

J 

K 

L 

S* 

100*6  200 

2 9/16 

4 1 1/16  ♦ 

3-1/2 

2 1/8 

2 7/8 

5/16 

3 3/4 

3 

1 9/32 

5/8 

7/32 

M tt 

75  6 100 

2 

39/16 

3-1/4 

1 5/8 

2-3/4 

1/4 

3 1/8 

2 1/2 

1 

5 '8 

7/32 

* See  F >g  5 *or  lOOamp.  2N.0.  and  2 N.C.  dimensions 
tt  for  dimension*  u*  Mod*'  S 2 pO»S  N 0 contactor*  consult  *sc*0f> 
t Dimension  B tor  2 po  • N 0 contactor*  1 5 


l 


D.C.  CONTACTORS 

magnetic  type 

FOR  BATTERY  OPERATED  VEHICLES 


Ward  m 
Leonard 


31  South  St. 

Mt  Vernon  NY  10550 
Phono  (*14)644-1000 
Subsidiary  of 
Tho  Unbnai  Group  Inc. 


Fig.  3.  Model  M 100  imp 
Contactor  with  1 N.O. 
power  pole 


Fig.  1.  Model  S 100  amp.  Contactor 
with  2 N.O.  and  2 N.C.  power  poles. 


Fig.  2.  Model  S 200  amp.  Contactor 
with  1 N.O.  and  1 N.C.  power  pole 


FEATURES  APPLICATION 


• Space  saving  design 

• Fast,  solenoid  operation 

• Long  life,  heavy  duty  construction 

• 100  and  200  amp.  ratings 

• Low  in  cost 

• Quick,  easy  installation  and  inspection 


CONSTRUCTION  DETAILS 


1 DOUBLE  BREAK  POWER  CONTACTS  made  o(  silver 
cadmium  oxide  furnish  anti-weld  protection  under  over- 
load conditions  Generous  sire  'ontacts  era  permanently 
brazed  to  bus  bar.  Contacts  are  long-weermg.  maintenance 
free 

2 ACCESSIBLE  LOAD  TERMINALS  - Up-front  location 
permits  straight-thru  wiring  Terminal  screws  mount 
directly  in  stationary  contact  bus  bar 

3 STAINLESS  STEEL  CONTACT  SPRING  • maintains  con- 
t.ict  pressure  and  assures  last  contact  break  IN. O.l  and 
make  (N.C.) 

4 STURDY  BUS  BARS  - constructed  of  heavy  gauge  copper. 

5 CONICAL  STEEL  RETURN  SPRING  - assures  fast  contact 
break. 

6 QUICK  CONNECT  COIL  TERMINALS  mate  with  stan- 
dard 250"  quick  connect  receptacles 

7 HEAVY  STEEL  MOUNTING  PLATE 

8 POWERFUL  DC  POWER  PLANT  designed  for  fast, 
consistent  operation  Magnet  frame  and  movable  plunger 
suitably  protected  against  corrosion 

9 OPERATING  COILS  - Standard  coils  in  voltages  from 
6 • 72V  D C.  Constructed  to  resist  moisture  thermal  and 
mechan-cai  stress  Higher  voltage  coils  etc  available 

10  OPTIONAL  FEATURES  Auxiliary  Contacts  (interlocks) 


Model  M "mini"  contactors  are  75  and  100  amp.  rated  and 
can  be  furnished  with  1 N.O.,  2 N.O.  and  1 N.O.  and  1 N.C. 
power  poles.  Model  S standard  contactors,  with  ratings  of 
100  and  200  amps,  are  available  with  1 NO.  2 N.O  . or  1 N.O. 
and  1 N.C.  power  poles.  Model  S contactors  in  the  100  amp. 
size  are  also  available  with  2 N.O.  and  2 N.C.  power  poles. 

Model  S 100  amp.  contactors  have  higher  interrupting  ratings 
than  Model  M 100  amp.  units  and  are  more  suitable  for  severe 
duty  applications.  All  contactors  can  be  supplied  with  or  with- 
out double  throw  auxiliary  contacts. 
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Fig.  4,  Model  S 100  amp.  Contactor 
with  1 N.O.  power  pole. 


SECTION  B CATALOG  20 


ZENITH  BUS  MOUNTING  CONTACTORS 


SERIES  ‘ 

MHP 


electrically  operated  — 
mechanically  held 


MODEL  MHP-73. 

RATED  FOR  INDUCTIVE,  TUNGSTEN  AND  MIXED  LOADS 


Specifications 

MHP 


APPLICATIONS:  The  Zenith  MHP  series  remote  control 
switches,  with  their  compact  frame  and  extended  bus 
bar  mounting,  are  specifically  designed  for  panelboard 
and  switchboard  ur".  They  are  power  or  lighting  cir- 
cuit control  contactors  that  are  actuated  electrically 
and  then  maintained  in  position  mechanically  only. 

These  switches  are  correctly  called  electrically  op- 
erated — mechanically  held  contactors.  However,  the 
term  “remote  control  switch”  has  been  applied  to  these 
contactors  throughout  the  electrical  industry. 

The  MHP  switch  acts  as  a feeder  disconnect  switch. 
Once  closed,  it  is  unaffected  by  line  voltage  drops.  It 
can  be  controlled  by  banks  of  push  buttons,  time 
switches,  relays  and  other  pilot  control  devices.  The 
switch  can  also  be  operated  through  use  of  its  manual 
handle.  The  unique  mechanically  held  design  insures 
quiet  operation  and  completely  eliminates  coil  hum. 

OPERATION:  When  the  pilot  control  switch  is  turned 
ON,  the  closing  coil  operates  and  the  main  contacts 
close.  The  closing  coil  is  then  electrically  disconnected 
by  the  cutout  switch.  When  the  pilot  switch  is  turned 
OFF,  the  opening  coil  operates  and  the  main  contacts 
open.  The  opening  coil  is  then  electrically  disconnected 
by  the  cutout  switch.  In  either  the  open  or  closed  posi- 
tion, contactor  is  held  mechanically  only. 

When  there  are  more  than  one  remote  stations  con- 
trolling a mechanically  held  contactor,  the  control 
switches  must  be  of  the  momentary  contact  type, 
otherwise  voltage  might  be  applied  to  both  the  open- 
ing and  closing  coils  at  the  same  time  causing  the  coils 
to  burn  out. 


Amperage 

30.  75  and  100 

Voltage  Ratings 

600  V AC  (30  & 75  amp)  480  V AC  (100  amp) 
General  Use — all  loads  including  inductive  above 
6 PF  277/480  V AC  Tungsten. 

Poles 

2 or  3 pole. 

Models 

Model  MHP  open  type  for  direct  bus  mounting 
Model  MHPX  open  type  on  sub  panel. 

Model  MHPC  enclosed  type  in  NEMA1  cabinet. 

Inrush  Current  Capacity 

20  times  rated  current. 

Interrupting  Capacity 

150%  of  rated  current. 

Approvals 

Underwriters'  Laboratories 

ENITH 


CONTROLS.  INC.  830  WEST  40th  STREET  • CHICAGO.  ILLINOIS  80800 


Phone:  31?-2h7-61iOO 
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ZENITH  CONTROLS,  INC.,  83O  UOth  St.,  Chicago,  IL  60609 

Phone:  31?-?h7-6bOO 

ZENITH  BUS  MOUNTING  CONTACTORS 


Design  Features 

BASE  Constructed  of  fiberglass  melamine  com- 
pound, non-tracking  arc  quenching.  Compression 
molded  with  inserts  for  phase  l>arriers. 

ARC  CHUTE  Constructed  of  fiberglass  melamine 
compound,  non-tracking  and  arc  quenching.  Com- 
pression molded  with  phase  barriers  and  arc  cham- 
l>ers.  Nested  seating  to  base  inserts  insures  against 
arcing  between  poles.  Firmly  held  to  bast*  with 
threaded  anchor  pin. 

BUS  BARS:  All  bus  material  is  highest  grade  oxygen 
free  copper,  securely  riveted  to  base  panel.  Upper 
bus  bars  supplied  with  brazed  current  carrying 
shoulder  stud  to  permit  full  surface  mating  to  sta- 
tionary contact  support.  Integral  formed  lower  bus 
bars  fit  through  base  panel  to  load  carrier  termina- 
tion. 


CONTACTS:  The  30  and  75  ampere  contacts  are 
cadmium  plated  copper  and  100  ampere  contacts 
feature  silver  cadmium  oxide  inlays.  All  contacts 
meet  with  a rolling  and  wiping,  self  cleaning  ac- 
tion. thus  eliminating  the  need  for  arcing  tips. 
Heavy  compression  springs  assure  positive  contact 
pressure. 

LOAD  CARRIERS:  Constructed  of  oversized  braided 
copper  for  maximum  flexibility  and  current  carry- 
ing capacity.  Pressure  welded  within  copper  termi- 
nal fittings. 

OPERATING  LINKAGE:  Main  operating  shaft  is 

mounted  in  self-lubricated  oilite  bearings.  Toggle 
linkage  and  pivot  points  made  of  corrosion  free 
material.  All  pins  securely  locked  with  tension 
rings. 

OPERATING  LEVER:  An  insulated  manual  operating 
handle  is  provided.  Also  provided  is  a special  keyed 
lever  for  screwdriver  setting  and  position  indica- 
tion. 


COIL  CUTOUT  SWITCH  A heavy  duty,  double  break, 
visible,  silver  contact  snap  action  switch  is  supplied. 
It  is  securely  and  positively  mounted  in  position  on 
a die-formed  bracket. 

OPERATING  COILS:  Two  windings  inside  of  one 
molded  coil  are  used,  one  winding  for  opening  and 
one  for  closing.  The  molded  epoxy  coil  provides 
greater  resistance  to  moisture  and  insulation  de- 
terioration. It  is  easily  replaceable  from  front  of 
panel  without  removal  or  disassembly  of  arc  chute. 
Coil  cover  is  hinged  for  easy  access  and  removed  by 
taking  out  one  screw. 

BASE  INSULATION:  The  underside  of  base  is  insu- 
lated with  a snap-in  bakelite  cover. 

ACCESSORIES:  A full  line  of  accessory  equipment  is 
available  for  the  MHP  series  contactors  as  described 
on  page  B- 1 1 . 


Typical 

Winns 


1 Omit  middle  pole  for  2 pole  units).  When  the  remote 
switch  is  turned  on,  voitage  is  applied  to  terminals  Cl, 
C2  of  the  contactor  CN  operates  and  the  main  contacts 
close  SN  opens,  disconnecting  the  CN  coil  The  unit  is 
locked  closed  mechanically  only  When  the  remote  switch 
is  turned  OFF.  voltage  Is  applied  to  C2,  C3  of  the  con- 
tactor. CE  operates  and  the  main  contacts  open.  SE  opens, 
disconnecting  the  OE  coil  The  unit  is  locked  open  me- 
chanically only.  SN  doses  so  that  the  contactor  is  ready 
for  the  next  ON  operation 


MODEL  VARIATIONS 

THE  MHP  SERIES  features  extended  bus  bars  to  pro- 
vide both  mechanical  and  electrical  connections  to 
the  bui  line  in  switchboard  installations.  Mounting 
and  panel  dimensions  of  the  30.  75  and  100  ampere 
units  are  identical. 

THE  MHPX  SERIES  features  the  contactor  mourned  or 
a sub-panel  for  separate  installation  where  a dead 
back  is  required. 

THE  MHPC  SERIES  features  the  enclosed  unit.  This  is 
the  MHPX  unit  with  the  sub-panel  and  solderless 
lugs  mounted  within  an  enclosure  Standard  enclo- 
sures are  NEMA-1,  although  other  types  of  enclo- 
sures are  available  upon  request. 
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DC-DC  CONVERTERS 

ON-BOARD 


(CODE  CV) 


HIGH  PRECISION  LINEARS 


AC/DC  SWITCHERS 


DC/DC  SWITCHERS 


<E<TSDCTOD< 

SUJITCHERS 


lAn«MP«t  San  lu*  C*Mpo  CA  9140'  Pnone  004  M4  S4MTWK  910-361  0705 


CEA 

* Division  o<  Bemieonic*  Inc 


SINGLE  OR  TRIPLE 
OUTPUT  POWER  SUPPLIES 

FEATURES  INCLUDE 

• OUTPUT  from  5 to  28VDC.  1 to  40  AMPS,  to  560  WATTS 

• INPUTS  trom  10  5 to  60VDC  in  three  voltage  ranges  See  the 

CEA3  series  for  an  Input  voltage  range  ot  120-190VDC 

• REGULATION  0 5%  *0'  line  or  load 

• 80  C BASE  TEMPERATURE  without  derating 

Floating  outputs  + oi  - output  may  be  + 500VDC  trom 
case 

Remote  sensing  on  regulated  models,  eliminating  load 
lead  errors 

Output  voltage  adjustable  1 10%  or  fixed 

CVP.  current  limit  and  overtemperature  cut-out  standard 

on  regulated  models 

Output  short  circuit  protection 

Modular  case  sizes  with  removable  covers  lor  servicing 
Critical  components  pretested,  aged,  and  graded 

• BURN-IN  (stabilization).  16  hrs  mm  at  rated  load  and  high 
base  temperature. 

• 100%  TESTING  after  burn-in.  test  data  with  shipment 

• 3 YEAR  WARRANTY  for  parts  and  labor  against  defects  In 
workmanship  and  materials 


SPECIFICATIONS 


ClMt 

Of 
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s^STtio. 

tor  Full 
0C  input 

C ho n|f 

lose 

Stsvlstlon 
rn>m 
10%  to 
Full  los4 

M* 

Plus 

NoIm 

Tempers 

tu't  Couth 
ciont  Por 

Oofroo  C 

its- 

cloncy 
Up  to 

Ctr 

Quiftd 

A 

None 

10%  + 5V 

3 0% 

1.0% 

90% 

A2 

C 

05% 

0.5% 

10% 

0 02% 

80% 

None 

* «t  300  kH*  band*  dth  10S  minimum  load  raqu  '#d 

Maaaurad  at  nominal  Mna  and  50%  load 


Input  Voltage:  10  5 to  t5  0VDC  standard  (12  25VDC  nominal), 
other  input  ranges  are  optional.  (See  options  "1”) 


CEA2  SERIES 


Output  Voltage  and  Current:  5 to  28VOC  (with  ± 10%  ad|ust  or 
see  A options).  1 to  46  Amps  See  correlation  in  table 
below. 

Recovery  Time:  Typically  less  than  1ms  for  a 50%  to  100% 
load  change 

Insulation  Resistance:  100  Megohms  DC  for  input,  output  and 
case 

Temperature.  Base:  -20  C to  +80  C operating,  -40CC  to 
+85  C storage 

OVP:  Set  typically  ‘rom  110  to  130%  of  rated  output  Curret  t 
limit,  occurs  typically  at  130%  of  rated  output  Overtempera- 
ture cut-out  above  85CC 

Size-Weight-Terminations:  Details  associated  mechanical  data 

(GA  thru  RA),  tabulated  below  are  shown  on  page  5 


MODELS 


This  taoie  is  tor  C " 


VOC  OUT  ~T~ 


regulated  units  Replace  C 

X 


with 


5V 

1 0A 

2C 50X1 02 

5V 

2 5A 

GA 

2C 50X252 

5V 

- 0 A 

HA 

2C 50X502 

5V 

10  OA 

KA 

2C50X103 

5V 

20  0 A 

NA 

2C50X203' 

5V 

40  0A 

QA 

2C 50X403' 

10V 

1 0A 

GA 

2C100Y102 

10V 

2.5A 

GA 

2C100Y252 

10V 

5 0A 

JA 

2C100Y502 

10V 

10  0A 

MA 

2C100Y103’ 

10V 

20  0A 

PA 

2C100Y203* 

10V 

40  0A 

RA 

2C100Y403' 

12V 

1 0A 

GA 

2C120YI02 

12V 

2.5A 

GA 

2C120Y252 

12V 

5 0A 

JA 

2C120Y502 

12V 

10. 0A 

MA 

2C120Y103' 

12V 

20  0A 

PA 

2C120Y203' 

12V 

40  0A 

RA 

2C120Y403" 

15V 

1 0A 

GA 

2C150Y102 

15V 

2 5A 

JA 

2C150Y252 

Requires  "II"  or  i?  option 


for  unregulated  units 


+ 5V.  - isV 
+ 5V,  ± 15V 
- 5V  • 15V 
• 5V.  - 15V 


VOC  OUT 
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RA 
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1 0A 

GA 
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JA 
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24V 

5 0A 

MA 
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24V 

10  0A 

PA 
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RA 

2C240Y203' 

28V 

1 0A 

GA 
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JA 

2C280Y252 
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MA 
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10  0A 
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THIPLe  OUTPUT 


1 OA 
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5 0A 
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0 25A 

0 5 A 
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9IZC 

PANT  NUMICR 

JA 

DCT50J15 

MA 

DCT50M15 

NA 

DCT50N15 

QA 
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opnons 

| ornow  j otacmmoi 


J AVAILABLE  ON  TM8M  MOOCLS 

OPTION 

OtSCftiPTiON 

CCASA  " 

CIAIC 

CCA1A 

C8A4 

ctAoe 

CIAT 

OCT 

41 

Remote  adjust  external  ad|utt  ±5%  (pot  not  provided) 

¥ 

STD 

Remote  adiust.  external  adiust  ± 10%  (pot  noi  provided) 

V 



( + 5V) 

( + SV) 

A2 

Fixed  output  ^5%  STD  on  2A  s Set  at  nominal  line  and 
50*o  load 

J 

* 

STD 

* 

¥ 

STD 

STD 

Fixed  output  +0  1%  (CEA6C  and  CEAD6C  only) 

, / 

J 

Fixed  output  2:0.01%  (CEA6D  and  CEAD6D  only) 

J 

J 

H 

Extended  operating  temp  40  C to  + 95  C 

¥ 

f 

J 

J 

J 

J 

f 

'I 

21-32VDC  input  voltage  (28VDC  nominal  line) 

J 

¥ 

J 

J 

12 

42-60VDC  input  voltage  (51VDC  nominal  line) 

J 

» 

J 

P2 

Overtemperature  cut-out  over  + 85°C  standard  or  over 
100  C base  with  H option 

STD 

STD 

STD 

J 

J 

f 

STD 

P3 

Crowbar  style  over  voltage,  protect  power  supply  and 
system  circuit  it  power  supply  voltage  exceeds  approxi- 
mately 110  to  130%  of  rated 

STD 

STD 

% 

(+5V) 

J 

( + 5 V) 

Tl 

100  db  transformer  shielding  reduces  capacitance  be- 
tween line  and  circuit  by  100.000X 

jL _ 

_L 

W 

Solid  potted  encapsulation  with  polyurethane  resin.  Use 
this  option  in  MIL-STD-810B  applications  Increases 
weight  approximately  30% 

— j 

S«>«  price  Ini  for  unit  pricing. 


CASE  SIZES 


OUTLINE 
ANO  MOUNTING 


£ ELECTRICAL  CONNECTIONS: 

CASE  SIZE 

GA  — Solder  Terminals 

HA  thru  RA  — No  8-32  Threaded  Terminals 

EXCEPTIONS 

Units  with  over  20  amps  output  current  have  <4-20 
threaded  output  terminals 

CEA2  Series  with  over  20  amps  input  current  have 
’4-20  threaded  input  terminals 
"Tl  option  — shielduu  input  leads  6”  long  mm 
(Shields  should  be  connected  to  power  ground  ) 

NOTE 

Terminal  spacing  modified  with  <4-20  threaded 
terminals  (Consult  factory  for  modification  ) 
Electrical  connections  subiect  to  change  without 
notice 


CASE 

•'« 

nn 

Mai  | 

B 

Mat 

C 

Mn 

0 

±.01» 

■ 

+ .E1S 

9 

±030 

0 

±.03f 

H 

UK 

J 

±030 

K 

Mai 

L 

*0*0 

M 

Wt  Lb. 
Llnaara 

GA 

2 75 

2 18 

3 82 

2 12 

1 75 

88 

31 

31 

31 

38 

38 

6 32 

1 75 

1 

25 

1 HA 

3 06 

2 62 

4 26 

2 30 

1 86 

93 

38 

38 

38 

38 

38 

6-32 

2 50 

1 50 

34 

1 JA 

3 56  | 
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4 89 

2 62 
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1 06 

47 

47 

50 

38 

38 

8-32 

3 50 

1 88 

53 

iKA 

3 94  J 

3 38 

5 26 

3 00 

2 44 

1 22 

47 

47 

66 

50 

50 

10-32 

4 25 

2 75 

70 

[LA 

4 31 

3 68 

5 57 

3 31 

2 68 

i 34 

50 

50 

78 

50 

50 

10-32 

550 

3 33 

88 

MA 

4 68  J 

4 00 

6 00 

3 68 

3 00 

150 

50 

50 

94 

62 

62 

'4  20 

700 

4 25 

112 

l NA 

5 10 

4 35 

6 84 

4 06 

3 31 

1 66 

50 

50 

1 09 

62 

62 

V*  -20 

9 00 

5 38 

149 

PA 

5 98 

4 73 

681 

506 

3 81 

1 91 

50 

50 

1 34 

62 

62 

V»-20 

12  00 

' 25 

198 

QA 

6 98  J 

5 48 

7 06 

6 06 

4 56 

2 28 

50 

50 

1 72 

65 

65 

S.- 18 

17  00 
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RA 

8 03  1 

6 64 

7 06 

7 06 

5 68 

2 84  | 

50 

50 

2 28 

65 

65 

yi8 

30  00 

18  00 

381 

Not*  Chassis  Cutouts  should  be  designed  tor  nuumum  base  plate  contact  area  a rh  mounting  surface  tor  mermai  conduction 

ELECTRICAL  TERMINATION  DATA: 
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Corporation 


High  Performance 
Custom 

Solid-State 
D.C.  Power  Supplies 


Designed  specifically  for  critical  airborne  or  ground  applica- 
tions, C-RAN  offers  a complete  line  of  ruggedized  and  compact  custom 
power  supplies  which  feature  high  performance  and  reliability  at 
competitive  prices.  Typical  of  our  custom  designs  is  the  supply 
which  is  the  key  element  in  the  Omega  Navigation  System,  providing  a 
stable  source  of  D.C.  power  under  extreme  environmental  conditions. 


GENERAL 


HIGH  RELIABILITY 


TYPICALLY 


50.000  HOURS  TO 

100.000  HOURS  PER 
M I L-HDBK- 2 1 7 


OPERATING  FEATURES 

INPUT/OUTPUT  CHARACTERISTICS: 

AC  TO  DC  (60^  G 400^) 
DC  TO  DC  (28V) 


OUTPUT 


EFFICIENCY:  50%  - 65% 


SIZE: 


WEIGHT 


35.8  CU. IN.  TO 
346 .5  CU. IN. 


3 LBS.  TO  10  LBS 


5V  TO  18V 

200  MA  TO  20  AMPS 

50W  TO  2 0 0W 


POWER  FACTOR:  .6  TO  .7 


RIPPLE 


5 0 MV 


CONFORMS  TO:  MIL-E-5400  CLASS  1 OPERATING  TEMPERATURE  RANGE 


CONSTRUCTION 


AVAILABLE  DESIGN  CONFIGURATIONS 


SWITCHING  TYPE 
SERIES  TYPE 


-54°C  TO  +80°C 

SAFETY  FEATURES 

OVER-VOLTAGE  PROTECTION 


CURRENT  LIMITING 

OUTPUTS,  MULTIPLE  INDEPENDENT 
FLOATING 


P O.  Bor  65.  699  4th  Street  N W„  Largo.  Florida  33540.  U S A 
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Corporation 


SMALL  BUSINESS. 

WOMAN  OWNED 

DAR  SECTION  7 

P.L.  95-507 

MI  L-Q-9858A 

PRODUCTION  CAPABILITY 

RELIABILITY  TESTING 

PROTOTYPE  MANUFACTURING 

RESEARCH  t DEVELOPMENT 


We  are  a small  business  concern  as  defined 
under  the  Small  Business  Act  and  Section  7 
of  the  Defense  Acquisition  Regulation  as 
passed  by  Congress  and  signed  by  the  Presi- 
dent under  Public  Law  95-507. 

We  are  a fully  qualified  Corporation  under 
the  Quality  Requirements  of  MIL-Q-9858A  & 
MIL-I-45208.  The  compliance  to  these  docu- 
ments is  continually  maintained  by  C-RAN 
and  audited  by  Defense  Contract  Administra- 
tion Service (DCAS) Quality  Representatives. 

Our  facilities  have  a production  capability 
with  Mil-Standard  Reliability  testing  and 
Quality  Assurance.  Additional  capabilities 
include  Research  and  Development,  Prototype 
Manufacturing  and  Technical  Software  prep- 
aration. 


LOW  COST  - QUICK  DELIVERY  - FAST  TURN  AROUND 
for  bui I d-to-pr i nt  work  and  short-run  production  such  as: 

CIRCUIT  BOARD  ASSEMBL  I ES , i n small  or  moderate  runs,  with  drawings 
jnd/or  sample  and  parts  supplied. 


CABLES  AND  CABLE  HARNESSES,  with  drawings  and/or  sample  and  material 
suppl ied. 

SMALL  ELECTRICAL  / ELECTROMECHANICAL  DEVICES  SUBASSEMBLIES 
with  sample  and/or  drawings  and  parts  supplied. 

POTTING  OF  SMALL  ASSEMBLIES,  which  do  not  require  specialized  equip- 
ment or  use  toxic  chemicals  (unless  special  equipment  is  provided.) 


TESTING  OF  CIRCUITS  AND  ASSEMBL  IES,  us  ing  standard  test  equipment 
such  as  oscilloscopes,  multimeters,  frequency  generators,  frequency 
counters  and  wave  analyzers,  etc.  Other  testing  can  be  performed  if 
special  test  equipment  is  provided. 


P.O.  Box  65.  699  4th  Street  N W . I argo.  Florida  33540.  U S A 
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12  Volt  Converter 


Universal  Driver 


Converts  any  battery  voltage  (36-80V)  to  1?  Converts  any  battery  voltage  (24-80V)  to  24 

volts  so  standard  automotive  accessories  can  be  volts  so  one  contactor  can  be  used  for  different 

used  battery  voltages 


All  soiid-state 
Short  circuit  protection 
Thermal  protection 
Regulated  output  (12V) 

Eliminates  inrush  current  which  greatly  increases 

life  of  lamp  accessories 

Output  isolated  from  battery  voltage 

GENERAL  ELECTRIC 

INDUSTRIAL  CONTROL  DEPARTMENT 


• Spare  coil  stock  significantly  reduced 

• Less  battery  dram  with  lower  coil  currents 

• Longer  coil  life 

• Reduced  tip  wear  from  low  battery  voltage 

• Reduced  control  compartment  heating 

Other  Accessories 

• Directional  Selector  Switch 

• Time  delay  module  to  increase 
pump  contactor  tip  life 

• Power  steer  contactor  time  delay 


P.O.Box  8106,  Charlottesville,  VA  22906 
TEL:  OOli -973-1 8S1 


modules  to  maintain  power 
steer  when  vehicle  « coasting 


Worldwide  maintenance  ' 


training 


Maintenance  training  tor  dealers,  truck 
manufacturers  and  users  is  conducted  at  customer, 
facilities  ahd  in  selected  locations  throughout  the 
industrial  world.  To  date,  over  15.000  maintenance 
personnel-  have  attended  these  set 
Maintenance  instruction  manuals  are  ^Iso  provided 
m several  languages 


i ■ i 

1:.  tm 


. 


• > 


- * - 


Insist  on  genuine 
General  Electric  parts 

Electric  lift  trucks  are  too  important  to  your 
business  to  use  anything  less  than  the  best  parts 
denume  General  Electric  parts  assure  you  of  * • 
getting  the  best  .qualify,  optimum  performance  and 
reliability  « - 

, Accept  no  substitutions  Insist  that  your 
company  protect  its  electric  vehicles  with  a policy 
of  purchasing  only  genuine  G.E  parts  You  cant 
afford  to  be  without  them  : „ 
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G,  GuM.tAlestem 

' M«nut»ctunng  Company 

Collyer  Insulated  Wire  Division 

100  Higgmson  Ave 
Lincoln  Rl  02865 
Telephone  401/723-7800 


Control  Cables 

THERMOSET 

Collyer  C-150.  C-151  — XLP  msul  — PVC  or  Neoprene  jacket  600V 
Collyer  C-148  - XLP  XHHW  FR-1  conductors  Type  T C U L Listed 

Collyer  C-191  — EPR  HYPALON  conductors  — Neoprene  or  PVC  jacket  U L Listed  Type  T C 
Collyer  C-190  EPR  msul  — Hypaion  jacketed  extra  — flame  resistant  for  nuclear  station  use 
C-140  C-143.  C-153  C-150  C-151.  C-148  C-190  meet  IPCEA  - NEMA  requirements 
C-154  C-148  C-190  meet  U L Type  T C requirements 

Machine  Tool 
Wire 

Single  conductor 

Collyer  P-400  U L Type  THHN  THWN  when  supplied  with  19  wire  or  more  stranding  non 
compressed  has  U L Listing  as  MTW  90° C dry  and  60°C  in  oil  Must  be  specially  ordered 

Motor  Lead 
Cables 

Single  conductor  — Fleilble 

IF>CEA  S-19-81  NEMA  WC-3  - RUB  msul  neoprene  jacket  600V  75*C 

IPCEA  S-68-516  NEMA  WC-8  - EPR  msul  neoprene  or  hypaion  jkt  600V  1000V  2000V.  90’ C 

AAR581  3 — Rub  msul  . Neop  |kt  diesel  locomotive  cable  — 600V 

AAR589  — Hypaion  msul  . 600V  — Also  1000V  non  AAR  spec 

Traction  Cable 

Single  conductor 

Collyer  Track  Star  EPR  insulated  Neoprene  jacketed.  1000  volt 

Also  XLP  insulated  & EPR  Insulated  manufactured  to  any  Transit  company  s specifications 
600V  . 1000V  2000V 

Tray  Cable 

Multi-conductor  power  and  control  — U.L  Listed  Type  TC  per  NEC  article  340 

C-148  XLP  XHHW  FR-1  conductors  PVC  jacket  600V 

C-154  THWN  THHN  conductors  PVC  jacket  600V 

C-191  — EPR  Hypaion  FR-1  conductors  — Neop  or  PVC  jacket  600V 

Eagle  Signal  Corporation 

8004  Cameron  Road 
Austin,  Texas  78753 
Telephone  512  837-8300 

In  conjunction  with  the  G»W  zinc  chloride  battery  program.  Eagle  Signal  iscurrently  developing 
a battery  charger  Basic  specifications  are  given  below  Custom  chargers  or  adaptations  of  the 
basic  charger  will  be  considered 
Basic  Specifications 

Battery  Charger 

AC  Input  Voltage 
DC  Rating 
Control  Range 

Cooling 

Transformer 

Circuit  Configuration 

Off  Board  Design 

230  VAC  single  phase  60Hz 
140VDC  85  amperes  continuous 
From  tOH  voltage  and  current  to 
100Si  voltage  and  current 
Convection 
Class  H msu.ation. 

Class  B temperature  rise 

Single  phase  full  wave  thyristor  bridge 

on  secondary  side  of  rectifier  transformer 

Controllers  Motor 
Variable  Speed 

DC  traction  motor  controller  now  under  development  Custom  manufacture 

DC -DC  Converters 
(on  board) 

Under  development  Custom  manufacture 

Eagle  Signal  Industrial  Controls  Division 

736  Federal  St 
Davenport  IA  52803 
Telephone  319  326-8111 


For  very  competitive  specifications  and  prices  contact  EAGLE  SIGNAL 
925  Lake  Street  Baraboo  Wisconsin  53913.  Telephone  (608)  356-8321 

DESCRIPTION 

CONFIGURATION 

POLES 

AMPERES 

Control  Relays 

GENERAL  PURPOSE 
6/12/24/1 20  240  VAC 

Open  Type  solder  lug 

1.  2.  3 

5.  10 

6/12  24/48/110  VDC 

Open  Type  quick  disconnect 

1.  2.  3 

5.  10 

Open  Type  printed  circuit 

1.  3 

5.  10 

Enclosed  Plug-in  Octal  Base 

1.  2.  1 

5.  10 

Enclosed  Ptug-m.  Octal  base  w/light 

1.  2.  3 

5.  10 

cv  a 


HEWLETT Jip  PACKARD 


INDUSTRIAL  PERFORMANCE 
DC  POWER  SUPPLIES 
300  -11,000  WATTS 


6427B,  6433B  6438B.  644 3 B 
0-20  to  0-1 20V;  up  to  300W 


MODELS  6427B-64B3C 


Technical  D«t«  October  1976 


□ □ 


6453A,  6456B,  6459A 
0-15  to  0-64V;  up  to  3.600W 


□ □ 


6428B,  6434B,  6439B 
0 20  to  040V;  up  to  1.000W 


3SBK 


f-  -•  ?Slik:i««»- 


■ 


6448B 
1400V  • 1.5 A 


Outstanding  Value  — Low  Cost/Watt 


6464C,  6466C.  6469C,  6472C 
6475C,  6477C,  6479C,  6483C 
0 8 to  0 600V,  up  to  11.000W 


Features 


Up  to  75%  Efficiency  at  Full  Output 
Constant  Voltage/Constant-Current  Operation 
Remote  Resistance  and  Voltage  Programming 


Remote  Sensing 

Auto-Series,  -Parallel,  -Tracking  Operation 

Five  3 Phase  Input  Options  (208/230/380/400/ 
46QVac)  for  Models  6453A  6483C 
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Description 


This  s*nes  of  SCR  regulated  supplies  it  designed  for  high 
power  applications  requiring  a fined  or  variable  dc  source 
with  moderate  regulation  and  nppte  Among  the  benefits 
of  SCR  regulated  supplies  (at  compared  to  senes  regulated 
supplies  of  equal  output)  are  lower  cost,  hitter  efficiency, 
smaller  me,  and  greater  reliability.  Typical  applications 
include  battery  charging  and  discharging,  precision  welding 
and  weld  testing,  life  testing  and  aging  large  quantities  of 
components,  dc  motor  control,  and  other  applications 
where  the  closer  regulation,  faster  response  time,  and  lower 
ripple  of  series  regulated  supplies  it  not  needed.  (For  lab- 
oratory performance  and  lower-power  supplies,  see  the  HP 
Power  Supply  Catalog.) 

Operating  Features  All  supplies  in  this  senes  are  of  the 
Constant  Voltage/Constant  Current  type  When  a supply  it 
used  as  a constant  voltaqe  source,  the  current  controls  es 
taldish  the  current  limit.  In  constant-current  operation,  the 
voltage  controls  set  the  voltage  limit.  Large  easy  to  read 
panel  meters  continuously  monitor  output  voltage  and  cur- 
rent 

Input  and  output  power,  remote  sensing,  remote  program 
mmg.  and  auto  series,  -parallel,  and  -tracking  connections 
are  made  to  bus  bars  and  terminal  blocks  on  the  rear  panel 
For  added  convenience,  front  panel  terminals  are  provided 
on  Models  64278  6448B  for  monitoring  purposes  and  for 
load  connections  up  to  3 amperes 

Voltage  and  Current  Controls.  The  Models  6453A.  6456B. 
and  r>459A  u»e  single  turn  voltage  and  current  controls  The 
6427B  6443B  and  6464C6472C  have  separate  coarse  and 
fine  voltage  and  current  controls  (10-turn  coarse  voltage  m 
the  6443B).  The  6448B  and  the  6475C  6483C  have  10-turn 
voltagp  controls  and  single-turn  current  controls. 

Protective  Features  In  addition  to  the  overload  protection 
inherent  in  Constant- Voltage'Constant-Current  operation, 
there  are  many  other  built-in  protective  features  included  in 
these  supplies.  The  features  vary  within  the  three  model 
classifications,  as  follows 

Models  6427B  6448B  (1)  Reverse  voltage  protection  (21 

Fused  AC  input  line. 

Models  6453A.  6456B.  6459A  (1)  AC  ime  loss  protection 

circuit  monitors  3 phase  input  and  cuts  off  SCrt's  and 
opens  output  bus  if  a phase  drops  out.  Operation  resumes 
when  AC  input  returns  to  normal  (2)  3-phase  input 
circuit  breaker  (3)  Optional  internal  crowbar  (Option 
006)  protects  load  from  overvoltage  condition 
Models  6464C  6483C  (1)  High  temperature  protection 

thermostat  opens  input  to  power  transformer  and  lights 
front  panel  indicator  if  supply  overheats.  (2)  Prolonged 
overload  protection  circuit  s activated  and  lights  front 
panel  indicator  if  output  current  exceeds  approximately 
1 15%  of  maximum  rating  (3)  Optional  internal  crowbar 
(Option  006)  protects  load  from  overvoltage  condition 
(not  available  in  Model  6464C).  14)  Turn-on  circuit 

limits  peak  line  current  during  start-up  into  low  impe 
dance  loads  (5)  Phase  balance  circuit  permits  operation 
with  hne  to-lme  input  voltage  imbalance  up  to  8%.  (6) 
Overcurrent  and  overvoltage  circuits  of  master  and  slave 
supplies  used  in  auto  series,  parallel,  or  -tracking  opera 
tion  can  be  interlocked. 


For  the  lower- power  models  (6477B  6448B).  up  to  three 
supplies  may  be  connected  in  any  of  the  above  configure 
lions  Connection  of  the  higher  power  models  (6453A 
64830  in  auto  series,  parallel,  or  tracking  should  ordinar- 
ily include  no  more  than  two  supplies  If  a specific  cppli 
cation  calls  for  the  combining  of  more  than  the  recom 
mended  number  of  supplies,  consult  your  local  HP  Field 
Engineer  for  additional  information 

Remote  Sensing  Remote  sensing  permits  regulation  with 
respect  to  the  pomt  of  load  connection,  rather  than  at  the 
output  terminals  of  the  power  supply  In  all  cases,  there  are 
limits  to  the  permissible  load  lead  voltage  drops,  and  the 
amount  varies  within  the  model  groups,  as  follows 

Models  6427B  6448B  2 volts  in  negative  output  lead 

Models  6453A,  64568.  6459A  1 volt  in  negative  out- 

put lead 

Models  6464C  6483C  3 volts  in  negative  output  lead 

Remote  Programming  The  voltage  and  current  outputs  of 
the  supplies  can  be  programmed  by  a remotely  located  var 
>able  resistance  or.  for  most  models,  a voltage  source  Pro 
grammmg  speeds  and  coefficients  are  detailed  in  the  spec 
dications  table 

AC  Power  Requirements  The  AC  power  requirements  vary 
with  the  three  model  classifications,  as  itemized  below. 
When  powered  from  a 50H/  source  (possible  with  Option 
005).  the  rms  ripple  and  transient  response  specifications  of 
the  supply  increase  by  50%  The  p p ripple  specification  is 
unchanged  by  line  frequency 

Models  6427B  6448B 

Standard  1 15Vac,  1 10%,  single  phase,  57  63H/. 

Option  027  - 208Vac.  * 10%.  sngle  phase.  57  63H/ 
Option  028  — 230Vac,  1 10%,  single  phase,  57-63H*. 
Option  005  Realignment  for  50H/  operation  at  any  of 
the  above  line  voltages 


Power  Supply  Output  Restrictions  as  a Function  of  Loading 

IReler  to  note  on  specification  pages  I 


Auto  Senes.  Parallel.  -Tracking  Opera  ,i.  Supplies  may 
be  connected  in  auto-senes  (to  obtain  higher  output  volt- 
age). auto  parallel  (for  higher  output  current),  or  auto  track 
mg  (for  coordinated  opposite -polarity  voltage  outputs). 
(Exceptions  are  Models  6448B  and  6483C  which  can  not  be 
connected  in  auto-series). 


Unspecified  region  for  CC  operation.  Meets  specifica- 
tions in  CV  operation. 

Unspecified  region  for  CV  operation.  Meets  specifica 
tions  in  CC  operation. 

Unspecified  region  for  both  CC  and  CV  modes  of 
operation. 
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CV  10 


Model!  64  S3  A 64S6B  64S9A  These  model!  require  a 3 
phase  ac  input  with  one  of  the  line  to  line  voltages  listed 
(One  of  the  following  line  voltage  options  must  be  specified 
on  the  order.)  AC  input  connections  are  by  means  of  a 4 
conductor  connector  at  rear  of  unit.  A matching  Hubhell 
No  7413G  plug  (HP  Part  No  1251  15701  is  furnished 

Option  001  - 208Vac  110%.  3 phase.  15  5A  per  phase 
67  ^Hz 

Option  002  230Vac  110%.  3 phase.  14A  per  phase. 
57  63Hz 

Option  031  - 380Vac  *10%.  3 phase,  8 5A  per  phase, 
57  63Hz 

Option  032  - 400Vac  H0%,  3 phase.  8 0A  per  phase 
57  63Hz 

Option  003  - 460Vac  110%,  3 phase,  7A  per  phase.  57 
63Hz 

Option  005  Realignment  for  50Hz  operation  at  any  of 
the  above  line  voltages 


Models  6464C  6483C  These  models  require  a 3-phase  ac 

input  with  one  of  the  line  to-line  voltages  listed.  (One  of  the 
following  line  voltage  options  must  be  specified  on  the 
order.)  AC  input  connections  are  by  means  of  an  enclosed 
4wire  terminal  block. 

Option  001  - 208Vac  110%.  3 phase.  55A  per  phase, 
57  63Hz 

Option  002  - 230Vac  *10%,  3 phase.  50 A per  phase, 
57  63Hz 

Option  031  3 80 Vac  M0%,  3 phase.  30A  per  phase, 

57  63Hz 

Option  032  - 400Vec  ? 10%.  3 phase.  28  5A  per  phase, 
57  63Hz 

Option  003  - 460Vac  110%.  3 phase,  26A  per  phase, 
57  63Hz 

Option  006  Realignment  for  50Hz  operation  at  any  of 
the  above  line  voltages 
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CV-11 


Options 


Option!  art  customer  requested.  factory  performed.  mechanical  and/ 
or  atKtrical  modification!  to  standard  instruments  A list  of  all 
options  available  on  Modals  6427A  6483A  dc  power  supplies  is  givan 
below  To  datarmma  which  options  ara  available  for  a particular 
supply,  refer  to  the  option  table  below 

No  Description 

001  3 phase  .-nut.  57  63Hz. 

002  .,,3(Vi  3 phase  input,  £7-63Hz. 

003  Cbti'  u%,  3 phase  input,  5763Hz. 

005  50  ac  input  Standard  instrument  is  wired  for  nominal 

60H/  ac  input  Option  005  includes  realignment,  and  in  some 
cases,  internal  rewiring. 

C06  Internal  overvoltage  protection  r^wbar  Prefects  delicate 
loads  against  power  supply  failure  or  operator  t'ror  Moni- 
tors the  output  voltage  and  places  a virtual  short  Ci.tuit  (con- 
ducting SCR)  across  load  after  preset  trip  voltage  is  exceeded 
For  complete  specifications,  refer  to  specifications  table. 

010  Chassis  slides  Enables  convenient  access  to  rack  mounted 
power  supply  fo'  maintenance  Chassi.  slides  (one  pair  IV’ 
high  on  m dels  6427B  6446B.  two  pair,  3"  high  on  models 
6453A  6459AI  are  attached  to  supply  at  factory 
023  Rnck  kit  (attached  at  factory)  for  mounting  one  6464C 
6483C  supply  in  standard  19"  rack 


208Vac  t 10%  tingle  phase  input  Factory  modification  con 
sists  of  reconnecting  the  multi  tap  input  power  transformer 
(and  other  components  where  necessary)  for  208V  operation. 
230Vac  * 10%  single  phase  inpui.  Factory  modification  con 
lists  of  reconnecting  the  multi  tap  input  power  transformer 
(and  other  components  where  necessary)  for  230V  operation 
380Vac  * 10%  3 phase  input.  57  63Hz 
400Vac  1 10%  3 phase  input,  57  63Hz 
Interfacing  for  Multiprogrammer  Operation  Prepares  stan 
dard  HP  power  supplies  for  resistance  programming  by  the 
69406  Mult. programmer  or  694 IB  Multiprogrammer  Exten 
der  Operation  with  either  cf  these  instruments  requires  that 
the  power  supply  be  subiected  to  a special  calibration  and  a 
protection  checkout.  The  special  calibration  insures  that  the 
power  supply  can  be  accurately  set  to  zero  and  to  its  maxi- 
mum rated  output  voltage  or  current  when  programmed  by 
the  Multiprogrammer  The  protection  checkout  insures  that 
the  power  supply  will  not  be  damaged  by  the  rapid  repetitive 
programming  possible  with  the  Multiprogrammer. 


Accessories 

14545A  Set  of  4 snap-on  casters  for  one  6464C  6483C  supply 


OPTIONS5 


Single-Phase 


Model  No 


AC  Input 

3-Phase  ( Line-to-Line) 

Inter- 

Rack 

208V  230V  380V  400V  1 

460V 

OVP 

face 

Slides  Kit 

001  002  031  032 

003 

006 

040 

010  | 023 

This  feature  is  not  available  N/C  - This  feature  is  available  at  no  additional  cost. 

• The  standard  model  is  designed  for  rack  mounting. 

1 The  standard  model  is  equipped  for  1 1 5Vac  57-63  Hz  single  phase  operation  For  208V  O'  230V  single-phase  operation,  order  option  027 
or  028  For  50Hz  operation,  order  option  005 

2 One  of  the  input  line  voltage  options  must  be  specified  when  ordering  this  model  Specify  option  OOI . 002,  003,  OJ1 , or  032  The  ac 
input  frequency  is  57 -63Hz  unless  50Hz  option  005  is  also  specified 

3 - Order  option  910  for  extra  operai..ig  and  service  manual. 

I 1 indicates  that  option  is  available 


F or  more  information,  call  your  local  HP  Se  es  Ott.re  or  East  1301’  948  6370  • V dwelt  1312'  67  7 0400  • South  404  4 34  4000  a West  13131  B 77 
1281  O' wnta  Hewlett  Packard.  1 501  Page  Mill  Road  Palo  Alto.  CA  94304  in  Canada  275  Hymus  Blvd  . Point  Claire,  Quebec  In  Europe  Hewlett 
Packard.  P.  O Box  85  CM  121  7 Meynn  2.  Geneva.  Switzerland,  in  japan  Vokogawa  Hewlett  Packard.  1 59  1.  Voyogi,  Shibuva  ku.  Tokyo,  151 
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A3*  A ACT  a dilution  of  K LIN  ST  ICS,  ISC. 
electronic  innlrunu  ntation  & data  systems 


9 WEST  THIRD  ST..  ML0IA,  l*A.  19061  • 215  565  5388 


□ R.F.  ATTENUATORS  and  fuses 

dr  to  5 ghz 

Fixed  • Rolan  • Programmable 

ALAN  INDUSTRIES,  INC. 

□ CUSTOM  ELECTRONICS 

devil  e/blai  k box  • design  & fabrication 

KLINETICS,  INC. 

□ DATA  BUFFERS  STORACE 

Intelligent  solid-state.  cartridge 
and  lloppv  disc 

COLUMBIA  DATA  PRODUCTS 

□ DATA  COMMUNICATIONS  SYSTEMS 

broadband  coax.  H > mhz  bandwidth 

INTERACTIVE  SYSTEMS,  INC. 

□ DICITAL  PANEL  INSTRUMENTS 

clocks,  volts,  amps,  watts 
temperature,  pressure,  etc. 

NATIONWIDE  ELECTRONIC  SYSTEMS,  INC. 

□ ELECTRONIC  EQUIPMENT 
MAINTENANCE.  REPAIR  & 
CALIBRATION 

Full  Service.  NBS  traceability. 

Pick-up  & delivery. 

On  site  maintenance  & repair 

KLINETICS,  INC. 

□ INFRARED  PYROMETERS 

- 320  F to  +5000  F t - 100  C to  +2700  C> 
Wide  to  very  narrow  spectral  range. 

Target  sizes  down  to  0.020''  dia. 

E’T 


□ INTERACTIVE  CRAPHICS  DISPLAY 

RaMer  scan  video  graphics  generators. 
Multiple  displavs.  Coloi  & B- VI 

GRINNELL  SYSTEMS  CORPORATION 

MODEMS,  coax  cable 

Data  0-1.0  Mega  bps.  video,  audio,  etc. 

INTERACTIVE  SYSTEMS,  INC. 

MODEMS,  telephone  line 

0-1  Mega  bps.  FI)  & HD.  sync  & a sync 
Dial-up  & dedicated  line,  Siiort  Hauls 

PENRIL  CORPORATION 

□ PAPER  TAPE  EQUIPMENT 

Readers,  Spoolers,  Printers 

ADDMASTER  CORPORATION 

□ POWER  SUPPLIES.  LINE  ISOLATORS 

AC-DC.  DC-DC,  Micro-wa'ts  to  Mega-watts. 
Modular.  Custom. 

Militarv  - Commercial  - Industrial 

CEA,  DIVISION  OF  BERKLEONICS 

□ PRINTERS 

Columnar.  Impact.  1 to  10  columns. 

ADDMASTER  CORPORATION 

□ RECORDERS.  ANALOG 

Strip  Chart.  X-S  . 1 to  12  pens 

HOUSTON  INSTRUMENT,  DIVISION  OF 
BAUSCH  & LOMB,  INC.  & OTHERS 

□ TEST  EQUIPMENT,  electronic 

Signal  generators.  Spectrum  analyzers. 
Delation  meters.  W lute  noise  test  sets.  etc. 

MARCONI  INSTRUMENTS* 

‘MARCONI  - Delaware  only 


s , s 


a division  of  KLINETICS,  INC. 


electronic  instrumentation  & data  systems 


9 WEST  THIRD  ST..  MKDIA.  PA.  1906.1  • 215  565-5388 


) &enta  fingtneeb tna 

design  - manufacturing  - distribution 


til  W.  Covin*  II vd. 
S«n  Dim*.,  CA  *177) 
(714)  It*  I0IS 


DC  VOLTAGE  CONVERTER  CARD 


The  new  Penta  Converter  Card  is  used  to  reduce  hiah 
Dc  voltages  to  lower  DC  voltages.  For  instance 

120  vn c °f  Sol®noid operated  hydraulic  valves  on  a 
in?  c°?  pow*red  ^chine  is  preferably  done  with  1? 

seLSo^nH*  ThlS  2re3tly  simPlifies  switch 
f d Wlrin9  because  the  extremely  high 
duct^ve  transient  voltages  associated  with  120 
VDC  solenoid  switching  are  not  present  wUh  12  VDC 
solenoids . The  Converter  Card  is  designed  to 
supply  up  to  10  A of  DC  (intermittent  duty)  current 
to  inductive  loads,  such  as  solenoid  valves  and 
T1?e  Converter  Card  can  also  operate 

if  an  l0a?S'  SUCh  as  U9hts'  with  the  addition 
of  an  optionai  external  inductor.  The  Converter 

Card  is  supplied  as  a printed  circuit  card,  complete 

Sh^tmci?ii??  0lfS  and  terminal  bl°ck  connections . 
Short  Circuit  protection  is  provided. 


UK1G1NAL  PAGE  it 
OF  POOH  QUALITY 


The  Prestolite  Company 


DATA  SHEET 


Company  Name  - 

Company  Phone  Number  - 

Name  of  Items  - 

DC  - DC  Converters  (on  board) 

Relays,  AC  & DC  (up  to  300V,  AC  & DC) 

Solenoids 

Switches  (6-3000V,  1-20  Amp,  AD&DC) 

Transducers,  Control  Current 
Voltage  Regulators 

Production  Status  of  Above  Items  - 


Prestolite  Electronics  Div. 
an  Eltra  Company 
511  Hamilton  Street 
Toledo,  OH  43694 

419/255-4068 


Low  Power  (Instrument  lighting 
only) 

Low  Voltage,  only  i.e.  6 to  24 
volt  (horn  relays,  etc.) 

Up  to  72  Volt;  SAZ,  SBC,  SAW, 

SAS , etc. 

High  Current  low  voltage  push 
type  switches 

Brush  Wear  Indicators 

Generator  & Alternator 
Voltage  Regulators  for  6 to  36 
volt  applications 
Solid  state  and  Electro 
Mechanical  types,  i.e.  VSH,  VBC, 
VCA,  etc. 


All  are  currently  in  production 


I 


Tecnetics  Incorporated 
1625  Range  5t 
PO  Bo*  910 
Boulder  Color  ado  80306 
TWX  910  940  3246 
(3031442  3637 


Index 

Introduction 

Soloctor  Guido  (DC  OC) 

DC -DC  High  Efficiency 
Regulated  Convelei 

ISO  watt 
100  watt 
SO  watt 
?S  watt 

Mil  Type  OC  OC 
Regulated  Convartara 

25  watt 
10  watt 
6 watt 
3 watt 
1 watt 

industrial  Commercial  DC-DC 
Regutetec  Convartara 

25  watt 
10  wait 
6 watt 
3 watt 
1 watt 

Minlatura  Hybrid 
OC-DC  Convartara 

HCN  HCH  HCE  Series 

Selector  Guide  (AC-OC) 

400  HZ  AC  DC  High  Efficiency 
Power  Suppliea 

3 and  6 watt 
10  15  and  20  watt 
26  50  100  watt  single 
and  triple  phase 
200  watt-3  phase 
47  440  HZ  AC  OC 
Regulated  Power  Supply 
200  watt 


Selector  Guide — I)C  to  DC  Power  Supplies 


For  Tecnetics  AC  to  DC  power  supplies,  see  pages  20  through  27 


OUTPUT 

INPUT 

DIMENSIONS 

POWF  H 

SINGIE(S) 

VOLTAGE 

EFFICIENCY 

PRq 

TtCTIQN 

VOLTAGE 

FILTFR 

REV 

w 

H 

SERIES 

WATTS 

DOUBIE(D) 

VOC 

OVER 

OVkn 

VDC 

PROT 

IN 

IN 

IN 

TRIPLE(T) 

LOAD 

VOLTAGK 

. 

150 

S 

5 48 

High 

• 

• 

48 

• 

• 

6 

4 

260 

3150  48 

'00 

S 

5 48 

High 

• 

• 

48 

• 

• 

6 

4 

2 25 

3100  48 

100 

S 

5 48 

High 

• 

• 

28 

• 

• 

6 

4 

2 25 

3100  26 

50 

S 

5 48 

High 

• 

• 

48 

• 

• 

4 

4 

2 

3050  48 

50 

S 

5 48 

High 

* J 

• 

28 

• 

4 

4 

2 

3050  28 

25 

S 

5 48 

High 

• 

• 

48 

• 

• 

4 

4 

? 

3025  48 

25 

S 

5 48 

High 

• 

• 

28 

• 

• 

4 

4 

2 

3025  28 

25 

SOT 

524 

Std 

• 

48 

• 

• 

4 

4 

’ 5 

9525  48 

25 

SOT 

5 24 

Std 

• 

28 

• 

• 

4 

4 

t 5 

9525  28 

'0 

SO 

5V  5KV 

Std 

28 

• 

• 

4 

2 

08 

9584 

10 

SD 

5 V 5KV 

Std 

• 

28 

• 

• 

4 

2 

08 

9586 

6 

SO 

5V  5KV 

Std 

28 

• 

35 

t 75 

07 

9589 

6 

SD 

5V  5KV 

Std 

• 

28 

• 

• 

35 

t 75 

07 

959' 

3 

SD 

5V  5KV 

Std 

28 

• 

• 

30 

1 50 

06 

9567 

1 

SD 

3V  3KV 

Std 

28 

• 

• 

25 

i 25 

05 

9583 

25 

SOT 

5 28 

High 

• 

12  24  28  48 

• 

• 

50 

4 1 

1 25 

1200 

10 

SDT 

5 24 

Std 

• 

5 6 12  24  28  48 

• 

• 

3 5 

25 

096 

1000 

6 

SOT 

5 24 

Std 

• 

5 6 12  24  28  48 

• 

• 

35 

25 

096 

1600 

3 

SDT 

5 24 

Std 

5 6 12  24  28  48 

• 

• 

2 35 

2 125 

0 84 

1300 

1 

SD 

524 

Std 

5 6 12  24  28  48 

• 

• 

i 7! 

1 50 

0 65 

1100 

ma«  3 

SD 

5 300 

High 

5 6 12  15  20  24  28 

t 05 

0 94 

032 

HCH  N E 

Tecnetics  Incorporated 
1625  Range  St 
PO  Bo*  910 
Boulder  Colorado  80306 
TWX  910  940  3246 
(303)442  3837 


ysn  (EMI  Testing) 


jC  s 


Tecnetics  can  provide  power  supplies 
with  outputs  up  to  20  000  volts  And  we 
can  supply  products  tor  lower  voltages  up 
to  500  watts  output 

By  customizing  around  circuitry  with 
proven  reliability,  it  may  be  possible  to 
meet  your  application  needs  at  a tar  lesser 
cost  than  could  be  done  with  extensive  m- 
house  research  and  development  So  it 
you  have  production  coming  on  stream 
reguirtng  a special  power  supply,  it  will 
pay  to  investigate  the  Tecnetics  alterna- 
tive first 

This  is  the  kind  of  expertise  that  has 
made  Tecnetics  one  of  the  most  reliable 
names  in  power  conversion  with  multi- 
market involvement  and  international  rep- 
resentation 

Perhaps  you  do  not  reguire  such  a high 
level  of  expertise  But  wouldn't  it  be  reas- 
suring to  know  that  the  same  people  who 
arc  putting  reliability  and  quality  into  the 
power  conversion  units  of  the  U S Space 
Shuttle  Program  are  going  to  work  for 
you? 

We  invite  you  to  meet  our  people,  tour 
our  new  facilities,  and  realize  for  yourself 
the  power  of  positive  tecnology  Tecnetics 


Documentation.  Tecnetics  is  perhaps 
unique  among  power  conversion  special- 
ists in  its  formal  procedure  for  making 
changes  on  engineering  drawings  No 
changes  are  made  on  the  line  without 
corresponding  changes  in  the  drawings 
signed  and  approved  by  all  concerned 
Complete  documentation  is  kept  under 
tight  control  to  insure  that  the  power 
supply  we  build  for  you  today  is  the  same 
power  supply  we  build  for  you  tomorrow 
In  this  way  long-lasting  consistency  and 
quality  are  guaranteed  without  depending 
upon  memory  or  undocumented  drawing 
notations 


Special  Products 

Within  the  specialized  area  of  power 
conversion  from  direct  and  400  Hz  alter- 
nating current  to  direct  current.  Tecnet- 
ics produces  one  of  the  broadest  lines 
available,  maintaining  a large  inventory  so 
as  to  meet  needs  on  an  immediate  basis 
But  there  will  always  be  special  needs 


Documentation 


CV-17 


Standards  fur  exceWence 

MIL-O-MMA  Tecnetics  it  certified  to 
perform  to  the  highest  level  of  quality 
control  demanded  by  the  military,  and  to 
MII-I-45206A  which  is  standard  operat- 
ing procedure  at  Tecnetics  The  point  is 
this  when  your  supplier  is  certified  to  the 
highest  standards  you  can  be  sure  that 
you  are  buying  a quality  product 
MIL-STD-202  and  *10.  Environmental 
testing  is  a big  pari  of  qualify  control  and 
it  is  under  these  tough  military  standards 
that  Tecnetics  performs  such  tests  as 
Temperature  cycling  and  thermal  shock 
tests  to  insure  meeting  customer  specifi- 
cations and  reliability  rr  iuirements, 
Altitude/temperature  testing  up  to 


rtytHKJ  Pull  T*»l.ng 


Linear  load 


Tecnetics.  Incorporated 
1625  Range  St 
PO  Bo*  910 
Boulder  Colorado  80306 
TWX  910  940  3246 
(303)442  3837 


175.000  feet  c . uni  s with  outputs  of  up  to 
20  000  volts. 

Temperature  cycling  and  underload 
burn-in  (up  to  168  hours)  to  eliminate  the 
possibility  of  early  failures  when  required 
by  customer  contractual  requirements 

And  100  percent  final  testing  — test  doc- 
uments provided  with  shipment 
MIL-HOBK-217.This  is  the  handbook  uti- 
lized by  Tecnetics  to  calculate  the  Mean 
Time  Between  Failure  (MTBF)  This  is  a 
carefully  calculated  prediction  of  product 
life  based  upon  statistical  history  of  each 
con  ponent  Tecnetics  is  one  of  the  very 
few  power  conversion  suppliers  that  pro- 
vides this  calculation 
MIL- STD-461  and  462  Electromagnetic 
Interference  (EMI)  is  a problem  that  every- 
body m the  power  supply  and  systems 
design  business  must  contend  with  at  one 
time  or  another  And  it  is  under  these 
military  standards  that  Tecnetics  has  be- 
come one  of  the  few  manufacturers  pro- 
viding power  conversion  units  with  known 
EMI  levels 

Through  the  highly  sophisticated  proc- 
ess of  spectrum  analysis  (up  to  50  mega- 
hertz) Tecnetics  can  measure  the  amount 
of  EMI  conducted  out  of  its  products,  and 
the  amount  of  EMI  tolerated  before  the 
function  is  affected 

At  Tecnetics.  we  know  what  our  prod- 
ucts do 
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Tecnetics  Incorporated 
1625  Range  St 
P O Bo*  910 
Boulder  Colorado  80306 
TWX  910-940- 3246 
(303)442  3837 


£ 

Hybrid  W ire  Bonding 


Now  m its  twenty-first  year  Tecnetics  is 
a leading  supplier  of  DC  to  DC  and  400  Hz 
AC  to  DC  power  converters  for  the  nation  s 
defense  and  space  programs  as  well  as  a 
wide  variety  of  high-technology  markets 
such  as  telecommunications  data  pro- 
cessing and  transportation 
Unlike  other  power  supply  manufac- 
turers Tecnetics  does  not  claim  to  offer  a 
converter  for  every  application,  nor  does  it 
rush  to  introduce  a multitude  of  new  prod- 
ucts every  year 


'■'H- 


Mybffd  Coui  welding 


Altitude  Tempereturt  Testing 


Wave  Soldering 

The  firm  s success  stems  from  its  phi- 
losophy of  concentrating  its  engineering 
expertise  within  a specific  segment  of  the 
total  power  supply  market  This  philos- 
ophy enables  Tecnetics  to  bring  the  high- 
est state  of  the  art  to  every  product  within 
this  catalog  in  terms  of  efficiency,  size-to- 
power  relationships,  mean-time-before- 
failure  and  electrical  characteristics 
Located  in  the  scientific  community  of 
Boulder  Colorado,  Tecnetics  has  con- 
tinued to  expand  its  engineering  base  and 
production  facilities  Plant  size  was  in- 
creased to  22  500  square  feet  in  1979  with 
plans  to  add  yet  another  14  000  square  feet 
in  1981  The  acquisition  of  new  equipment, 
such  as  our  wave  soldering  unit,  has 
greatly  increased  production  capabilities 
Yet  despite  our  new  bigness  we  have 
not  forgotten  the  importance  of  quality  at 
the  individual  level  Our  people  are  still 
capable  of  soldering  to  stringent  NASA 
requirements  We  still  maintain  a refresh- 
ingly large  ratio  of  quality  control  person- 
nel to  production  personnel  And  we  are 
still  capable  of  performing  to  the  highest 
standards  of  quality 
Nor  have  we  forgotten  that  it  is  our  tech- 
nological pioneering  which  brought  us  to 
our  present  position  Tecnetics  is  still  in 
the  forefront  of  high  efficiency  technology, 
finding  new  and  better  ways  to  meet  your 
needs  And  we  aim  to  keep  it  that  way 
At  Tecnetics  we  believe  our  growth  can 
be  squarely  attributed  to  leadership  — 
leadership  in  technology — leadership  in 
quality 


r/  Tecnetics 

In  The  Forefront  Of 
Power  Supply  Technology 


SID  SERIES 
SUBMINIATURE 

INLINE 
DISCONNECT 
HIGH  VOLTAGE 
CONNECTOR 


FEATURES: 

• 15  KV  DC  Operation 

•Quick  Disconnect/Push-Puli  Mating 

• Temperature  Range  -55  °C  to  150°C 

• Subminiature  Size 
•Corona  Free  thru  70.000  ft. 

• Tapered  Environmentally  Sealed 

ROWE  INDUSTRIES  Interface 

connectors  • cable  assemblies  • electronic  products  • Mating/Unmating  Force  3-5  lbs. 

• Shock  & Vibration  Resistant 

WEST  COAST  OFFICE  (213)  233-2070  AND  (4151  96V-4831 


SPECIALISTS  IN  CORONA  FREE  HIGH  VOLTAGE 
INTERCONNECTIONS 


TECHNICAL  DATA 


l 

t 

. 

I 

k 

| 


APPLICATIONS: 


• Electronic  Counter  Meeeure  Systems  • Puw«r  Supplies 

• Traveling  Wave  Tube  Connection  • CRT  Displays 

• Lasers  • Radar 


CONNECTOR  MATERIAL  SPECIFICATIONS 


Contacts:  Pin;  Brass  per  QQ-B-626,  Gold  Plated  per  Mil*G-45204 
Socket;  Beryllium  Copper,  Per  QQ-C-532,  Gold  Plated 
per  Mil-G«45204 

Plug  Molded:  Silicone  per  ZZ«R-765 

Receptacle  Molded:  Glass  per  Mil-M-24325 

Mounting  Ring:  Brass  per  QQ-B-61  1,  Tin  Plated  Mil-T-10727A 

Cable:  Rowe  P/N  R790-3020  # 20  AWQ  Silicone  Insulated 


Connector,  Receptacle 
Rowe  P/N  26RC1031 


Connector,  Cable  Plug 
Rowe  P/N  11RC1030 


26RC1031,  Connector  Cable  Plug  order  as 
single  or  double  ended  type  with  specified 
cable  length.  (Length  does  not  include 
connector.) 


P/N  1 1RL1030-2L6 

Double  Ended  10  feet  6 inches  long 
P/N  29R 1030-1 0L6 


The  Rowe  High  Voltage  Subminiature  Hlsh  Voltage  Connector 
is  designed  for  maximum  voltage  capability  within  the 
smallest  space.  Ideally  suited  for  ICM.  Radar  System.  These 
connectors  are  small,  lightweight  molded  type,  and  exhibit 
Rowe  s exclusive  air  excluding,  inteiiaclai  seal.  They  are 
corona  free  thru  altitude  and  temperature  extremes  and 
require  minimal  matlnp/unmatlng  force. 


ROWE  INDUS 

t>2?5  Bunore  Road  Toledo.  Ohio  43612 
(419)  729-9761 
Weal  Coast  OMice 
(213)  236-2070  and  (416)  969-4631 


DE-3 


V*  * 


HIGH  VOLTAGE 

IN-LINE 

DISCONNECTS 


FEATURES: 

• Thru  60  KVDC  Operating  Capability 

• Thru  70.000  ft.  Operation 

• Temperature  Range  - 55°  C to  200°  C 

• Corona  Suppressing  Interfacial  Seal 

• Vibration  & Shock  Resistant 

• Field  or  Factory  Assembled 

• Small  Size/High  Reliability 

• All  Materials  Conform  to  Military 
Specifications 


ROWE  INDUSTRIES 

CONNECTORS  • CABLE  ASSEMBLIES  • ELECTRONIC  PRODUCTS 

• TOLEDO  OHIO  43612  • <4l9i  729-9761 
WEST  COAST  OFFICE  (213)  23S-2070  AND  <4iS)  969-4831 


SPECIALISTS  IN  CORONA  FREE  HIGH  VOLTAGE 
INTERCONNECTIONS 
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' 
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TECHNICAL  DATA 


riH-  in  i in*'  n«M  txwMKin  ii.iv*'  •i*,*'n  * »«•*.*•  i« n •< i to  wiffi 
bt jiui  unlreme  operational  temperature.  high  G forces, 
vibration  humidity,  and  other  severe  environments 
without  altering  the  operational  characteristics 
The  In  line  Disconnects  utilize  the  resilient  properties 
ol  a mold*  id  silicono  rubber  design  The  connector  may 
be  molded  to  a specified  length  of  silicone  insulated  wire 
or  assembled  in  the  field  with  suitable  RTV  silicone 
adhesive 


Ot  out  Sl  and  mg  importance  to  I hi-  pcrtorrn.ini  o ot  these 
connectors  are  tne  tapered,  meting  interlaces  with  the 
air  excluding  corona  improving  interlocking  and 
weatherproofing  engagement  Their  capability  fas  been 
recognized  and  approved  under  several  Ordnance  part 
numbers  All  configuration!,  are  slocked  unassembled 
and/or  preassembled  to  standard  cable  lengths 

The  Panel  Mounting  Connectors  are  available  with 
aluminum  mounting  flanges  as  an  option 


Howe  P/N  6 Mm  Dimensions  Mating 


Voltage  Rating 

A 

T~ 

C 

P/N's 

2R1030 

30KVDC  (18  AWG) 

209 

626 

149 

R1031 

2R1031 

2R1032 

45KVDC  (16  AWG) 

2 56 

781 

294 

R1033 

2R1033 

4R103? 

bOKVDC  (16  AWG) 

300 

812 

300 

5R1033 

6R1033 

Rowe  P/N  6 Mm  Dimensions  Mating 


Voltage  Rating 

A 

B 

C 

P/N's 

2R1031 

30KVDC  (18  AWG) 

1 86 

625 

149 

R 1030 
2111030 

2R1033 

45KVDC  (16  AWG) 

231 

781 

294 

R1032 

2R1032 

coinr) 

60KVDC  (16  AWG) 

2 75 

812 

300 

4H103? 

51(1032 

-*V  H i- 

N s 


UiM* 


Rowe  P/N  & Dimensions  Mating 


Voltage  Rating  A 

B 

C 

D 

P/N's 

R1030  1 81 

30KVDC  (18  AWG) 

281 

125 

438 

R1031 

2R1031 

R1032  2 25 

45KVDC  (16  AWG) 

3)2 

125 

531 

R1033 

2R1033 

5R1032  3 00 

60KVDC  (16  AWG) 

1 22 

125 

625 

5R1033 

6R1033 

Voltage  Ratirg  A 

B 

C 

D 

P/N's 

R1031  1 56 

30KVDC  t18  AWG) 

281 

125 

438 

R1030 

2R1030 

R1033  2 00 

45KVDC  (16  AWG) 

312 

125 

.531 

R1032 

2R1032 

6R1033  2 75 

60KVDC  (16  AWG) 

1 16 

125 

625 

4R1032 

5R1032 

Mounting  Flange  For  R1032  R1033.  5R1032  and  6R1033 


Ordering  Information:  Single  ended  connector  specify 
P N and  length  (i  e 2R 1030  with  1 foot  6 ir.r.'i  lead  order 
2R1030-1L6)  Double  ended  lead  specify  P/N's  for  both 
ends  jnd  lead  length  For  flange  mount  specify  flange 
P/N  with  connector  Part  No 

Recommended  Wire:  30KV  Unit  use  Rowe  P/N 

R790-2518.  45KV  Unit  use  Rowe  P/N  R790-4516.  60KV 
Unit  use  Rowe  P/N  R790-6014 


141  ( > *4  Th#w 

MOI41  2 P *l#1 


f l mrufn 

rnns-esi 

1 2b 


Mounting  Flange  For  R1030  On  R1031 


622S  Benore  Road.  Toledo.  Ohio  43612. 
(419)  729-9761 


P/N  3R 1032-1 


DE-5 


T&B  / THOMAS  & BETTS 


T&B/Thomai  & Betti,  Diviiion  of  Thomai  & Bern  Co»poration 
•20  Houtt  207  Rmiin.  N»o>  J«rMi  08869  1201)  685  1600 

Disconnects,  rlcctrical 

TT.\-KOr;P'  disconnect  terminals  provide  a quick,  reliable  method  of  connection 
to  terminal  blocks  and  boards.  They  arc  available  in  a variety  of  styles  to  neet 
virtually  ill  quick  disconnect  requirements. 

Roth  female  disconnects  and  male  tabs  ire  available  with  ’.'ylon  or  Vinyl  insulation, 
oi  non- insulated.  Hie  insulated  disconnects  are  color-coded  to  indicate  their 
wire  range.  They  will  accomodate  a range  of  wire  sizes  fror  72  AWH  to  ID  AWK, 
and  tah  sizes  .250  x .052,  .205  x .052,  .157  x .052,  .205  >-  .020,  and  .157  x .020. 


Precise  compression  installing  tools  produce  a positive  contact  between  wire  and 

q 

terminal.  Installing  tools  are  available  with  the  T?,B  exclusive  SUNRi:  STAKE' 
mechanism  which  provides  correct  compression  by  preventing  opening  of  the  tool 

handles  until  full  staking  action  is  conflicted. 

Disconnect  Cat.  Scries:  18KA,  11RB,  10RC,  ’IMS, 

RBI  4 , P.C10,  PAD18,  PBD14 , 

18PAD,  14  RBI) 


Availabc  at  authorized  TW  Heavy  Duty  Automotive  Products  distributors. 


FEMALE  DISCONNECT 

nylon  fully-insulated 

installing  tool— 

vyT2000 

WT145C 


"S 

T« 

MM 

IUI 

IM 

e 

1WU-M77 

untnri 

10BC-2577 

250  x 032 



22-1S 

16-14 

12-10 

120 

145 

200 

100 

100 

5 

500 

500 

500 

1SRA-250F' 

22-18 

150 

50 

500 

14R8  250F ' 

250  x 032 

16-14 

170 

100 

500 

10HC-250f 

12-10 

210 

50 

500 

‘U  L Listed  and  CSA  Cental 


vinyl  self-insulated 


installing  tool- 

WT2000 

WT145C 


nylon  self-insulated 

*F=< 


RA1I-2S0F 

22-18 

1.16 

100 

500 

RB14  2S0F 

250  x 032 

16-14 

162 

100 

500 

RC10-250F' 

12-10 

215 

50 

500 

nylon  fully  insulated 
90°  flag 


installing  tools— 

WTI45C 

WT2000 


"UL  L SIM  and  CSA  OfWit  1 


RA18-250A 

22-18 

150 

50 

RB14  250A 

250  x 032 

16-14 

170 

100 

RC10-250A 

12-10 

L_215_ 

i—  50 

500 

500 


INSTALLING  T001S- 

WT145C 

WT  2000 


T&B/Thomas  & Betts,  Division  of  Thomas  & Betts  Corporation 

• 20  Rout*  202  Raman,  N«.v  Jersey  C8Po»  12011  685  1600 

sta-kon  Disconnects 


nylon  self-insulated 

_ IK 

INST  AILING  TOOLS- 

VVT14SC 

WTMOO 


RAO  lit  03 

205  • 03?  or 
187  a 032 

22-18 

136 

100 

500 

RA0I202 

205  a 020  or 
187  a 020 

22-18 

136 

100 

500 

AF014  203 

205  a 032  or 
187  a 032 

18-14 

163 

100 

500 

RB014  202 

205  a 020  or 
187  a 020 

18-14 

, 

163 

i 

100 

500 

vinyl  self-insulated 


installing  TOOlS- 

WT14SC 

WT2000 


1 BRAD  203 

205  a 032  Of 
187  a 032 

22-18 

ISO 

100 

— “ 
500 

1SRA0  202 

205  a 020  or 
187  a 020 

22-18 

150 

100 

500 

_| 

14MD  203 

205  a 032  or 
187  a 032 

16-14 

170 

100 

500 

— i 



14R80  202 

205  a 020  or 
187  a 020 

16-14 

170 

100 

_=lI 

nylon  fully  insulated 

f 


INSTALLING  TOOLS- 

WTM5C 

WT2000 


MALE  TABS 

vinyl  self-insulated 

t * 

INSTALLING  TOOL— 

A'T?OOC 

WT14SC 


nylon  fully  insulated 


18RAD  20277 
14RB0  20377 
14RBD  20277 


.4RB-250T 
10RC  250T 


205  a 032  or 
187  a 032 

22-18 

ISO 

100 

500 

205  a 020  or 
187  a 020 

22-18 

150 

100 

500 

205  a 032  or] 
187  a 032 

16-14 

170 

100 

500 

205  a 020  or 
187  a 020 

16-14 

170 

100 

500 

Tas 

1 Un 

M.. 

Hi 

UM 

SM 

"N 

250  a 032 
I 250  a 032 

J 

16-14 

12-10 

162 

250 

100 

50 

500 

500 

1IRA-2S1T 

22-18 

150 

50 

URB  251T 

250  a 032 

16-14 

170 

50 

10RC  2S1T 

12-10 

210 

50 

INSTALLING  tool- 

WT2000 

WT14SC 


adapter 

2 Mai«  and  1 female— 


F250  TA  250  i 032 


50  500 


1*3 

No  Tools  Required 

insulated  coupler 


Note  Minimum  factory  shipment  u"4  OuanMy  or  multiples  mertot 


RB14-250  250  « 032  ! 


No  Tool  Required 


American  Motors  Corporation 

Engine  and  Co  moo  nan!  Salas  Depart 
27777  Franklin  Road 
Southfield  Michigan  48034 
[313)827  3817 


American  Motors'  products  which  have  potential 
applications  for  electric  and  hybrid  vehicles 
include  components  used  in  the  manufacture  of 
AMC/Jeep  vehicles,  such  as: 

• Alternators 

• Axle  Assemblies 

• Brake  Assemblies 

• Differentials 

• Manual  Transmissions 

• Automatic  Transmissions 

For  additional  information  please  contact: 


American  Motors  Corporation 

Engine  and  Component  Sales  Department 
27777  Franklin  Road 
Southfield  Michigan  48034 
[313)  827  3617 


DF-2 


DANA  CORPORATION 
SPICER  CLUTCH  DIVISION 
5TH  & BRANDON  STREETS 
AUBURN,  INDIANA  46706 

(219)  925-3800 


PRODUCT: 

PRODUCTION  STATUS: 
AVAILABILITY: 

PRINCIPLES  OF  OPERATION: 

MODEL  NUMBER: 

BROCHURES : 

WEIGHT: 

RATING: 


DIFFERENTIALS 
PRODUCTION 
90  DAYS 

AUTOMOTIVE  TYPE  DIFFERENTIAL  CASE 
USING  STRAIGHT  BEVEL  PINION  MATES  AND 
SIDE  GEARS 

MODEL  12 

#10001-1,  PAGE  11 
10.84# 

1068  LB. FT.  TORQUE  CAPACITY 


Recently  made  available  for  marketing  is  our  Model  1?  Differential  Case 
Assembly  which  has  a rugged  malleable  iron  housing  and  durable  cut 
steel  gears  This  compact  5 lb  design  accommodates  up  to  1000  lb  ft.  of 
torque  and  is  also  adaptable  to  chain  driven  applications. 


Dttfarantlal  Cat*  Aatambly 


INA • DANA  CO»PO«»TIOM 


411  Will  Carlton  Road 
Hillsdale.  Michigan  49242 
Talophone:  (517)  437-4493 


TRANSFER  CASES 


iCiGINAL  PAGE  IS 
>F  POOH  QUALITY 


1 

IN 

DL 

1 

JS1 

NA 

AL 

Spicer 

ft  \ 


FEATURES  AND  BENEFITS 


Ball  bearing  mounted  gears  and 
shafts  prevent  premature  malfunctions 


Available  with  customer  specified 
end  yokes  or  companion  flanges. 


411  Will  Carlton  Road 
Hillsdale.  Michigan  49242 
Telephone  (517)  437-4493 


One  piece  construction  provides 
rigidity  necessary  to  withstand 
off  highway  usage. 

Available  with  forced 
lubrication  provisions  “ 

Versatile  design  offers 
many  configurations 
for  customer  requirements 


Constant  mesh  gears 
assure  long  life. 


Customer  can  specify  three 
different  shift  operations 


Available  with  integral  Spicer 
Auxiliary  transmissions 


TRANSFER  CASE  TORQUE  RATINGS 

Continuous  Duty  Torque  Rating  - 3725  Ib-ft. 

Manual  Transmission  Low  Gear  Net  Torque  Rating  (Based  on  85°o  Efficiency)  — 8500  Ib-ft. 

Automatic  Transmission  Stall  Torque  Rating  11.000  ib-ft.  (Stall  Torque  Value  to  be  taken  from 

.......  « . „ _ Engine-Transmission  Performance  Curve) 

Maximum  Operating  Speed  - 5000  RPM  e'' 

The  maximum  torque  at  the  transfer  case  can  be  limited  by  cither  the  engine  capacity  or  the 
vehicle  wheel  skid.  All  applications  must  be  approved  by  our  Engineering  Department. 


DS-3 


411  Will  Carlton  Road 
Hillsdale.  Michigan  49242 
Twlophone:  (517)  437-4493 


ARRANGEMENT  FOR  HORIZONTALLY 
MOUNTED  TRANSFER  CASE 


OPTIONAL 
PRESSURE  LUBE 


RECOMMENDED  LUBRICANTS 


M#i»>  Duty  Engine  O.l 
S»'vic»  CUM't'CftiOn 
MS  OG  DM  Of  OS 

11  tt>ovt 


B«'o»  0‘f 


i 


738  MODEL  NUMBER  CONSTRUCTION -REMOTE  MOUNT 


411  Will  Carlton  Road 
Hillsdale.  Michigan  49242 
Telophone:  (517)  437-4493 


Basic  Model 


A Remote  Mount  less  Speedo 


UPPER 

REAR 

OUTPUT 

t 

LOWER 

REAR 

OUTPUT 


1 2 3 A 4 - F 

Forced  Lube  F,  CW 

1 Forced  Lube  G,  CCW 

Splash  Lube  S 

Uppe'  front 
Input  flange 

'See  flange  listing  below 

Othru  9.  N.  P 
N No  input 

Shifter  type 

M Manual  disconnect 

A — Air  disconnect 

E Air  disconnect  w/switch 
L - Less  shifter 

Lower  Front  Output 

‘See  flange  listing  below 

Othru  9 N P 

Lower  Roar  Output 
- - ' See  flange  listing  below 
0 thru  9.  N.  P 

Upper  Rear  Output 

— — ‘See  flange  listing  below 

0 thru  9,  N.  P 


■ Direction  of  Rotation  must 
Abe  determined  for  proper 
▼ pump  selection 


NOTE  CW  Input  Pump  378889-1  (F) 
CCW  Input  Pump  378853-1  (G) 


'FLANGE  LISTING 


N 

No  output 

4 

1800 

P 

No  flange,  output 

5 

1800 

0 

1600  Series  flange 

6 

1700 

1 

1600  Series  flange  with  slinger 

7 

1700 

2 - 

1700  Series  flanqe 

1700  Series  flange  with  slinger 

8 

1800 

3 - 

9 

1800 

Series  flange 
Series  flange  with  slinger 
End  Yoke 

End  Yoke  with  slinger 
End  Yoke 

End  Yoke  with  slinger 


Hi-Lo  ’lanufacturing  Company 
1700-0  Freeway  Blvd. 
?*Lnneapolis,  MN  55U30 
Phone:  6l?-566-?5l0 


Series  MA  Fixed-Center  Compound  Drives.  5-100  HP 


m 


An  Asymmetric  (tied  center  drive  consists  of  one 
type  A automatic  variable  pitch  pulley  one  type  MA 
manually  adjustable  pulley  and  an  asymmetric 
transmission  belt  Speed  changes  are  accomplished 
by  turning  the  handwheel  nf  the  type  MA  pulley 
A counterclockwise  turn  moves  the  sliding  pulley 
face  towards  the  fined  face  and  forces  the  belt  to 
a larger  diameter  A clockwise  turn  has  an 
opposite  effect  Any  belt  diameter  change  in  the 
type  MA  pulley  will  cause  a compensating  belt 
diameter  change  m the  type  A automatic  pulley 
Manufactured  under  U S patent  numbers 
3783705  381 1 331  3628389  and  3365967 


COMPACT 

Asymmetric  dr  yet  require  • minimum  ot  space  rela 
five  Id  their  horsepower  and  speed  change  capacity 

REDUCED  OVERHUNG  LOAD 

The  nearly  perpendicular  angle  o*  the  I tied  pulley 
lace  places  the  point  o<  Pending  moment  close  to 
the  shall  (tearing  and  si’ll  allows  belt  alignment 
to  be  ma<ntamed  throughout  the  pulley  s speed  range 

SUPERIOR  BELT  CAPACITY 

The  asymmetrically  designed  belt  does  not  dis.ort 
under  load  has  superior  lateral  stability  and  uni 
lormly  tensioned  tensile  members  The  result  is 
greater  horsepower  capacity  per  belt  width  than 
symmetric  belts 

TORQUE  SENSITIVE 

A torque  dependent  belt  pressure  device  auto 
metically  adjusts  the  belt  tension  and  compression 
to  the  requirement  ol  the  driven  load  An  energy 
saving  feature 

LIFETIME  LUBRICATION 

The  sliding  pulley  laces  have  a steel  backed 
teflon  impregnated  bushing  and  are  not  keyed  to 
the  puliey  shaft  The  pulley  shafts  are  stainless  steel 
Fretting  corrosion  has  been  eliminated 

O D HUBS 

Provide  a positive  grip  on  the  shaft  and  orevent  side 
wobble  due  to  bad  fits 

Dimensions  Table  I 


4 -4 


1 ill 

i X- 

T 


Removal 

screw 

Holding 

screw 


Q J 

R 


MA82 

A96 

MA96 

A 112 

MA112 

A 130 

MA1 12  33 

A 130-33 

MA136 

A 164 

MA164 

A 164 

MA164 

A 177 

MA177 

A177 

MA177 

A221 

694 


7 31 


432 

9 24 

8 27 

532 

10  7 

963 

582 

12  4 

11  2 

625 

12  4 

112 

643 

15  7 

13  6 

643 

15  7 

16  4 

694 

16  4 

694 

170 

17  7 

12  5 

215 

17  7 

9 63  6 94 


6 94  1 49 


13  00  I 6 94  1 49 


13  00  6 94 


16  40  7 29  3 18 


16  40  7 29  3 18  6 75  122 


17  70  8 96 


17  70  8 98  4 20 


22  10  100 


644 

512 

7 25 

512 

725 

7713 

7 25 

7713 

122 

SK 

12  2 

SK 

"l58~ 

T 

"15T" 

SF 

TIT 

SF 

Hi-Lo  Manufacturing  Company 
1700-0  ^Yeevay  Blvd. 
Minneapolis,  MN  55li30 
Phone:  612-566- ?5l0 


Drive  Ratings  and  Driven  Speeda  Table  II 


■771TT7TH 

[Mama  np  -^i 

lfc3iCTlall 


Torque  at 
1-1  Ratio* 


ISO  m lbs 


in  lbs 


in  lbs 


1060  m lbs 


1440  m lbs 


1800  m lb 


2160  m lbs 


2700  m lbs 


XV  m lbs 


Driver 

Driven 

MA42 

A96 

MA96 

A 1 12 

MA1 12 

A130 

MA1 12  33 

A1V33 

MA136 

AW 

MA 164 

AIN 

MAIN 

A177 

MAI  77 

A177 

MA177 

A221 

Section 


23A 


26A 


26A 


33A 


36A 


36A 


36A 


36A 


36A 


HP  Ratings  at  1150  and  875  RPM  are  2-  3 and  1/2  respectivelv  of  those  at  1750  RPM 


Pre  Engineered  Belt  Selection  and  Center  Distance  Table  III 


Belt  Section  Pitch  Lengths 


41  7 

43  3 

4/  L 

49  3 

552 

592 

112 

12  8 

136 

150 

17  9 

199 

669 

709 

78: 

238 

258 

297 

26A  Bell  Section  Pitch 


E?e«iSMaFnee:.Tie»ffj»;:vMe-y.eev:.:.e 


Inches  493  51  2 552  592 


68  9 70  9 74  8 78  7 


94  5 96  4 104  3 


132  14  1 16  1 18  1 20  0 23  0 


25  9 27  8 30  3 35  8 37  7 40  6 


12  5 I 14  5 16  5 18  4 21  3 22  3 24  3 I 26  2 28  6 34  1 36  1 39  0 


A130-33 


Driven  inches  I 59  2 63  0 66  9 68  9 70  9 74  8 78  7 83  5 


94  5 98  4 104  3 


1C  2 181 


25  9 28  3 31  9 33  8 35  8 38  7 41  7 


\m-  m 


36A  Belt  Section  Pitch  L 


Driver 

Driven 

MA136 

AIN 

MAIN 

AIN 

MAIN 

A177 

Mm177 

A177 

MA177 

A221 

74  8 

78  7 

209 

229 

19  5 

215 

18  4 

204 

18  1 

200 

2400 

K ULJ 

945 

984 

102  4 

106  3 

1102 

118  1 

EX] 

327 

367 

38  6 

42  6 

294 

313 

333 

353 

372 

412 

283 

312 

322 

342 

V ' 

401 

27  9 

318 

338 

357 

397 

23  7 

257 

27  7 

297 

316 

356 

Hi -Lo  Manuafacturlng  Conpany 
1700-0  Freeway  Blvd. 
Minneapolis,  MN  55U30 
Phone:  6l2-566-?$10  


new  HUB  CITY  Series 


HUB  CITY  DIVISION 

SAFEGUARD  POWER  TRANSMISSION  CO 

BOX  '0*9  — ABEHOFFN  S DAKOTA  S7«0, 

MODEL  330  PUMP  DRIVE 


• Two  standard  ratios  available 

* Lnef*M#s  540  or  1000  RPM  tractor 
P T O speed  to  1825  RPM  to  facilitate 
use  of  a smaller,  less  expensive 
hydraulic  pump. 

Fits  most  standard  SAE  hydraulic  pum- 
SInSr,n#  SAE  A 8 0R  C counting 

Easy  installation  and  removal  on  most 
standard  tractor  P T O shafts 

• Torque  arm  bracket  furnished  as  stand 
ard  equipment 

' Rugged  cast  aluminum  housing 
’ All  steel  alloy  gears. 

High  strength  alloy  shafts 
Off  the  shelf  delivery 


Rated  for  pumps  requiring  up  to  45  HP 
at  540  RPM  and  65  HP  at  1000  RPM. 


Shown  is  a Char-Lynn  Mode 
PFTR  003B-Q1 1 A Pump 
mounted  on  the  Hub  City 
Series  330  pump  drive. 


WEIGHT  35  LBS 


urive  it  is  now  possible  to  increase  either 
RPM  or  1000  RPM  tractor  P T o speed  to 
hhm  to  permit  use  of  a smaller,  less  expen 
hydraulic  pump  for  your  implements  Tl 
flange  sires  are  available  SAE  A B & C 
use  with  standard  SAE  pumps  Also,  t 
spline  and  round  shafts  are  available  in  sev 
sires  to  suit  your  oump  adaption  requ.reme< 


HUB  CITY  DIVISION 

SAFEGUARD  POWER  TRANSMISSION  CO 

Phone  (605(225  0360  - P O BOX  1069  - ABfcRDEtN.  S OAKi 

MODEL  330  PUMP  DRIVE 

DIMENSIONS 


SPECIFICATIONS 


PUMP  SLEEVE 

SPLINE  KETWAV 
SPECIFICATIONS 

16  32  DP  30  PA 
16  32  DP  30  PA 


OPERATING  SPEED 


PARI 

NUMBER 


SAE 

ADAPTER 


NO 

SPLINES 


SPLINE  OR 
BORE  I D 


TRACTOR 


02-20-06107-330 

02-20-06101-330 

02  20  06108  330 
02  20  06102  330 
02  20  061 18  330 

02-20-061 14  330 


Keyway 

Keyway 

Keyway 

Keyway 


02-20-06110-330 


Keyway 


02-20-06104  330 

02  20-06109-330 
02  20-06103-330 
02-20-06117-330 

02-20-061 13-330 
02-20-06115-330 

02-20-061 12-330 
02-20-06 106-030 

02-20-061 1 1-330 
02-20-06105-330 


Keyway 


Keyway 

Keyway 

Keyway 

Keyway 


540  RPM 
1000  RPM 


lorsepower  Rated  lor  pumps  requiring  up  to  45  HP  540  RPM 
ana  65  HP  « 1000  RPM 
Weight  35  lbs 


Input  designed  for  H,  P T O shaft  only 
540  RPM  Tractor  1 V6  Spline 
’000  RPM  Tractor  1V21  Spline 


DS-10 


Fixed  Center  Compound  Drives 

Speed  Command  and  Econoline  Compound  Drives 


Speed  Command  Selection 

1.  Determine  the  required  input  HPot  your  application 

2.  Fmd  the  pulley  senes  that  meets  your  HP 
requirements 

3.  Determine  it  your  application  is  a 2 or  C mounting 
configuration 

4.  Select  the  manual  pulley  and  spr  ng  loaded  pulley 
that  meets  the  above  requirements 


5.  Specify  the  bores  for  both  the  manual  and  spring 
loaded  pulley 

6.  Indicate  whether  the  input  rpm  is  1750  rpm  or 
1 150  rpm 

7.  Select  the  torque  arm  bracket 


1750  RPM  Input  To  Driver  — Speed  Command 


Output 

RPM 

Ratio 

Orivan  Puliay 

S 

pring  Loaded  Puliay 

Manual  Pulley*  * 

Loveioy 

Input  HP 
Rating 

RPM 

Ma>  Min, 

Z Modal 
Number 

C Model 
Number 

Boras 

Mai  Mint 

Model 

Number 

Bores 

Mai  | Mm  t 

Belt 

Series 

Siie 

*1/2.  3/4 

85  1 

49‘,0 

580 

260 

3/4 

1/2 

M 260 

3/4 

1/2 

087 

71 8 • 

•M/2 

8 1 

4660 

580 

301  D 

301  C 

1 1/8 

5/8 

M 1 

1 1/8 

5/8 

12 

1-3/16  1 

CM 

8 1 

4650 

580 

3030  D 

3030  C 

11  3 

7/8 

M 3 

1 1/8 

7/8 

14 

1 7/16 

1/2  3/4 

78  1 

4900 

625 

1 007 

HC-007 

15/16 

1/2 

HM  1 

15/16 

1/2 

087 

7/8’ 

1 

78  1 

49t  '1 

625 

1 010 

HCOiO 

15/16  | 1/2 

HM  1 

15/16 

1/2 

087 

7/8’ 

11/2 

81 

4650 

580 

1 015 

HC  016 

11/8 

5/8 

HM  3 

1 1/8 

-*8_- 

12  - 

13/16 

2 3 

81 

4650 

580 

1-020 

HC-020 

11/8 

7/8 

HM  3 

11/8 

7/8 

12 

1 3/16 

5-7  1/2 

7 1 

4060 

580 

1 050 

HC  050 

i ih 

11/8 

HM  7 

13/8 

t 

18 

1 13/16 

10 

61 

3300 

580 

14407 

34407 

2 1/8 

1 5/8 

HM  30 

2 1/8 

1 3/8 

27 

2-3/4" 

20  30 

6 1 

3300 

580 

14420 

34420 

2 1/8 

1 5/8 

HM  30 

2 1/8 

1 5/8 

27 

23/4 

pvlt*y*  *r*  AH  %*n*i  ub'<C*t*a  pu  \ * Ot**r  p^  *yi  *r*  %t*na*ra  non  ubnc*t*a  **•  t*r»9i  Pu"*y% 
t **t*r  bor* % to  LnvOiOy  Pu»*y  £ng>n**nng 


1750  RPM  Input  To  Driver  — Econoline  Compound  Drives 


1 

Output 

Driven  Pulley 

Spring  Loaded  Pulley 

Manual  Pulley*’ 

Loveioy 

Belt 

Series 

Input  HP 
Rating 

RPM 

Ratio 

RPM 

Mai  Min 

Z Model 
Number 

C Model 
Number 

Bo 

Max 

res 

Min.f 

Model 

Number 

Bores 

Max  Mint 

Size 

1/2 

35  1 

3150 

900 

460 

450-R 

3/4 

1/2 

M-450 

3/4 

1/2 

A 

1/2' 

3/4 

5 1 

3750 

750 

550 

550  R 

3/4 

1/2 

M 550 

1/2 

A 

1/2 

1 

LiiJ 

4100 

675 

L_  650 

650-R 



7/8 

L - -- 

M-650 

7/8 

1/2 

B 

— 

5/8' 

for  ttiC  1PM  opphcstfons  ’*t*t  to  th*  Lovotoy  G*n*r*i  Cstsog  LJ'OOt  or  contact  i o**tOy  PuH*y  £ngin**/ing 
’ ’ManuSi  puitoyt  "*u»t  s »syi  bo  mountoa  on  tn*  am*  motor  »h*tti 


Torque  Arm  Bracket 


For  the  following 
Speed  Command  Drives 

Model  Number 

Fract  thru  3 HP 

501 

5 thru  30  HP 

501 

Econoime 

501 

LOVE  JOY.  INC..  26SS  WISCONSIN  AVENUE. 


America  s word  for  couplings  downers  grove.  Illinois  costs  pi2i  ss2-osoo 


DS-11 


Front-Wheel-Drive  Vehicles: 

Front-wheel  drive  requires  clever  packaging  of  maior  mechanical 
components  — transverse  or  longitudinal  engines,  perhaps  even 
vertical  engines,  all  with  the  help  of  HY-VO  drives  Flexibility  of 
positioning,  a HY-VO  drive  feature,  permits  the  desianer  to 
fold  the  power  path  around  other  components,  while  still 
maintaining]  high  efficiency  and  low  noise  levels  in  operation  In 
the  original  application  of  HY-VO  to  front-wheel  drive,  the 
Oldsmobi'e  Toronado.  and  in  various  front-drive 
applications  — most  recently  General  Motors'  X cars  — HY-VO 
chain  handles  a wide  range  of  power  and  speeds 


Four-Wheel-Drive  Vehicles: 

Four-wheel-drive  vehicles  require  the  use  of  more  components 
than  two-wheel  drives  As  a result,  the  simplicity,  compactness 
and  flexibility  of  positioning  of  the  HY-VO  drive  help  the  designer 
use  available  space  most  effectively,  while  enhancing  vehicle 
performance  Two  types  of  transfer  cases,  both  using  HY-VO 
Cham  driven  four-wheel-drive  transfer  cases. 


chain,  are  shown  Cham  driven  four-wheel-drive  transfer  cases, 
first  introduced  in  1972,  used  HY-VO  chain  Two  years  later, 
more  than  60%  of  the  four-wheel-drive  vehicles  made  in  the 
U S used  HY-VO  Presently,  chain-drive  transfer  cases  are  used 
by  most  American  four- wheel-drive  manufacturers 


n 
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Morse  Sales  and  Service: 

Now.  how  can  we  help  you  use  the  special  combination  of 
design  and  performance  advantages  of  the  Morse  HY-VO 
high-speed  chain  drive  to  your  best  advantage? 

Even  if  you're  not  sure  it  could  play  a part  in  your  design 
thinking,  our  trained  application  engineers  will  suggest  some 
basic  approaches  whicn  can  help  you  solve  the  problem  facing 
you 

For  information  or  assistance,  worldwide,  just  contact  your 
nearest  Morse  Chain  representative 


AUTOMOTIVE  OFFICES 


United  States 

Morse  Chain,  Div  of 
Borg  Warner 
620  South  Aurora  Street 
Ithaca.  New  York  14850 
Phone  607-272-7220 
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HY-VO  Design  Performance  Characteristics: 


The  HY  VO  high  speed  chain  drive  is  suit- 
able for  use  with  any  type  of  engine  or  power 
source,  large  or  small,  for  almost  any  type  of 
application  including 

• 2 wheel  drive  vehicles 

• 4 wheel  drive  vehicles 

• Transverse-engine  vehicles 

• Motorcycles 

• Power  takeoff  drives  and 
equipment 

• Off  highway  vehicles  and 
equipment 

• Fixed  base  power  sources 

• Industrial  tools  and 
equipment 

• Marine  applications 

• Agricultural  applications 


Quiet  Operation 

The  HY  VO  chain  runs  quietly  at  all  speeds. 
In  fact,  often  it  is  the  only  practical  means 
of  transferring  power  when  speeds  become 
high  enough  to  create  noise  or  life  problems 
using  gears.  While  the  use  of  helical  gears  in 
some  cases  will  reduce  noise  to  acceptable 
levels,  this  creates  new  problems  of  greater 
thrust  loads  and  higher  costs.  The  use  of 
HY  VO  chain  not  only  reduces  the  noise 
problem,  but  eliminates  thrust  loading  as 
well  And  because  HY  VO  is  a standard 
production  product,  it  is  far  less  costly  than 
specially  engineered  gears. 


AUTOMOTIVE  OFFICES  " 


United  States 

Morse  Chain,  Div  of 
Borg  Warner 
620  South  Aurora  Street 
Ithaca.  New  York  14850 
Phone  607  272  7220 


Positioning  Flexibility 

Two  factors  contribute  here. 


1)  Because  the  HY  VO  drive  consists  simply 
of  a sprocket  on  the  driving  shaft  and  a 
second  sprocket  on  the  driven  shaft  con- 
nected by  the  HY  VO  chain,  the  drive  can 
be  used  with  great  effectiveness  in  limited- 
space  applications. 


2)  In  addition,  length  of  the  HY-VO  chain 
can  be  varied  over  a wide  range  of  center 
distances  without  affecting  performance. 
Consequently,  components  W'hich  are  com 
paratively  widely  separated  can  be  connected 
simply  and  directly  without 
losing  efficiency  or 
complicating  tne 
desfgn.  Jf  ( ^ 'jy 


\ 1 

With  the  HY  VO  drive  almost  ,my  center 
distance  and  drive  ratio  can  tv  accorn 
mod«t-?d  without  attectihq  eftioancv  anil 
quietness  ot  oivration 


High  Efficiency 

The  HY  VO  chain  drive  achieves  power  et 
ficiencies  as  high  as  99.5%,  as  measured  on 
drives  in  actual  use. 


DS-13 


Broad  Speed  Spectrum 

Except  for  very  low-speed  applications, 
standard  HV-VO  chain  drives  are  suitable  for 
almost  any  power  transfer  application  at 
drive  speeds  up  to  10.000  rpm.  For  speeds 

above  10,000  rpm.  specially  designed  HY  VO 
drives  can  be  provided. 

Drive  Simplification 

Because  of  the  simplified  sprocket/cham/ 
sprocket  construction  of  the  HY-VO  drive 
• t eliminates  the  need  for  idler  gears  thrust 
bearings  and  heavy-walled,  highly  stressed 
drive  cases.  In  addition,  it  reduces  the  prob 
lem  of  maintaining  precise  alignment  and 
('lose  tolerances  between  shaft  centers.  Such 
simplification  also  reduces  the  cost  of  the 
HY-VO  drive,  compared  to  gears,  because 
of  the  smaller  number  of  precision 
manufacturing 
operations 


Cost  and  Weight  Savings 


support  systems  This  permits 
the  use  ot  lightweight  non 
(errous  it  Hoys  Of  stamped 
materials  in  easing  construction 


AUTOMOTIVE  offices 


United  States 

Mors®  Chain.  Dlv.  o» 

Borg  Warner 
620  South  Aurora  Street 
Ithaca.  New  York  14850 
Phone  607  272  7220 
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AUTOMOTIVE  OFFICES 

CHAIN  DRIVE 


United  State* 

Mors*  Chain,  Dlv  ot 
Borg  Warnar 
620  South  Aurora  Street 
Ithaca,  New  York  14860 
Phone  607  2727220 


BASIC  CRITERIA  AFFECTING  DRIVE  DESIGN 


2-1*1 

DRIVE  LINE  CHARACTERISTICS 

Drive  line  layout 

Position  of  chain  within  drive  line 
. Immediately  after  prime  mover  (Primary 
Drive) 

. After  transmission  or  any  speed  reduction 
(Secondary  drive) 

• Type  of  prime  mover 

• Range  of  loads  and  speeds  to  be  transmit- 
ted by  chain  drive 

Any  limitation  to  loads  related  to  — 

the  driven  element  (example:  ^ ' 

Wheel  slip) 


2*1*2 

CHAIN  DRIVE  LAYOUT 

• Basic  dimensions  and  physical  limitations. 

. Center  distance  and  ratio 
. Inclination  of  drive 
. Eventual  inertia  limitation  (for  primary 
drives) 

. Case  mounting 

• Can  the  chain  drive  be  operated  near  its  opti- 
mum chain  linear  speed  (generally  6000  to 

8000  fpm)  or  is  this  speed  limited  by 
drive  size  limitations  or  by  non- 
availability of  adequate 
lubrication  • (see  2-1-4 


REQUIRED  LIFE  \ 

AND  DUTY  CYCLE 

For  vehicle  applica  N 

tions  in  particular, 
the  real  objective  is 
to  select  the  smallest  and  most  — 

economical  drive  for  a certain  duty  cycle  and 
drive  life. 

The  existence  of  composite  duty  can  make 
final  selection  a nebulous  area. 

“Rating  charts"  have  been  developed  to  be 
used  as  a guide  for  chain  drive  selection. 

In  the  final  analysis,  dynamometer  and  vehi- 
cle testing  are  determining  factors  in  the  final 
selection. 


O 


CHAIN  DRIVE 
LUBRICATION 


J/  (Related  particularly  to 
' chain  linear  speed). 

• Is  chain  lubrication  indepen- 
' — oent  or  common  with  other  drive 

line  components. 

May  pump  lubrication  be  considered 
economically. 

For  drives  with  continuous  chain  linear 
speeds  not  exceeding  2500  fpm.  an  oil  bath 
is  generally  satisfactory. 

For  continuous  chain  linear  speeds  above 
2500  fpm.,  pressure  lubrication  is  advisable; 
but  with  specific  development  of  chain'cas- 
mg  design,  an  oil  bath  can  be  made  effective 
in  many  applications,  using  the  chain  itself 
as  a oumoing  element. 


Auxiliary  Electricool™  fan 


Total  Performance  Products 


slu/o/naii o¥  (Joo/ioy  yfctvjju/v^j 

JJO  3C  CmA*  c5/,  33ur6*inA,  Cti  9/JOi 
(i/j)  S4J/J4J  (i/3)  H9  JOOS 


Part  No  1050 

Auxiliary  Electricool  M fan  (10”  dia.) 

(Universal  application) 

12  volt  self  contained  fan  assembly.  Only  2V4’  thick,  it  mounts  anywhere  with  its  own  fan 
shroud.  A must  for  add  on  air  conditioning  or  trailer  towing  vehicles  Saves  fuel  and 
increases  horesepower.  Can  be  used  for  push  or  pull  applications  without  reversing  motor. 
Pancake  motor  design  fits  almost  any  vehicle 

Complete  kit  includes  fan  assembly,  wiring  narness.  and  control  switch. 


Part  No.  1055 

Auxiliary  Electricool  M fan  (10"  Dia.) 

Energy  saver  economy  model 

Use  where  space  is  not  a limiting  factor. 

4**’  thick.  12  volt  80  watt  permanent  magnet  motor. 

Reversible  motor  for  push  or  pull  applications. 

Improves  engine  performance  and  helps  solve  cooling  problems.  Can  be  used  on  all 
automobiles,  buses  and  coaches,  agricultural  equipment,  and  boats  with  inboard  engines 
Complete  kit  includes  fan  assembly,  wiring  harness,  control  switch  and  ir.structions. 


US 


Flex-a-lite  Corporation 

5915  Lake  Grove  Ave.,  SW  • Tacoma,  Wash.  98499  * 206-  584-1336 


Flex-a-lite  fan 


"To  be  successful  in  the  auto- 
motive aftermarket.  ona  mutt 
make  available  to  tha  con- 
sumer a product  better  suited 
to  his  needs  than  originally 
placed  on  his  vehicle." 


To  take  a new  idea,  work  on  it.  and  see  it  grow  and 
blossom  into  international  recognition  in  the  largest 
of  all  industries,  is  truly  a satisfying  experience 
The  remarkable  growth  of  leadership  in  the  fan 
aftermarket  m a matter  of  little  ovei  a decade  is 
strong  evidence  of  the  genuine  need  for  this 
improved  product  It  also  is  evidence  of  our  innova- 
tive research  and  development  program  that 
continually  brings  to  the  market  new  and  even 
better  Flex-a-lite  fans  The  thrust  of  this  on  going 
program  is  always  directed  toward  creating  tans 
that  do  an  improved  |Ob  of  engine  cooling  in 
specific  vehicle  classifications  and  service  situa- 
tions As  a result,  we  can  say  with  assurance  that 
whatever  the  engine  cooling  job  may  be.  Flex-a-lite 
either  has  developed  or  will  design  a tan  to  do  a 
better  |0b 

Today  Flex-a-lite  is  unique  in  being  the  only 
known  source  for  a full  line  of  fiberglass  and 
stainless  steel  fans  tor  the  automotive  (and  truck/ 
industrial)  markets  In  this  catalog  you'll  find 
a fan  for  |ust  about  every  type  of  service  and  for 
every  type  of  auto,  race  car.  recreational  vehicle 
or  light  truck  Every  effort  has  been  made  to  make 
the  catalog  a useful,  easily  understandable  guide 
to  selecting,  ordering  and  applying  fans  for  every 
engine  cooling  job  This  is  in  line  with  our  policy 
of  providing  strong  distributor  support  and  reliable 
recommendations  for  fan  specification  and  pur- 
chase It  is  our  way  of  showing  that  Flex-a-lite, 
who  originated  the  fan  aftermarket  business, 
intends  to  maintain  its  market  leadership  and  its 
reputation  for  quality,  service  and  uncompromising 
integr.ty  It's  the  best  way  we  can  think  of  to  let  all 
of  our  good  customers  know  that  we  truly  appre- 
ciate their  business  and  the  loyalty  that  has  built 
our  growth,  and  that  we  are  dedicated  to  main- 
taining their  continuing  patronage 


DESIGN  LEADERSHIP 

Flex  ten*  are  designed  to  reduce 
air  flow  aa  angina  RPM's  increase 
Engine  RPM  s are  normally  In  pro 
portion  to  road  speed  and  al  the 
higher  road  speed*  power  robbing 
Ian  air  is  not  needed 
Flex-a-lite  fan*  ara  especially 
designed  to  flex  at  these  high  RPM's 
to  reduce  air  (low  and  give  better 
vehicle  performance 
When  Flex-a-lite  developed  this 
flex  concept  for  engine  cooling  fans 
several  years  ago.  our  basic  10  inch 
diameter.  100  series  fan  took  car* 
of  virtually  all  autos  at  that  time  in 
history  Subsequently,  both  larger 
and  smaller  autos  became  popular, 
including  recreational  vehicles  and 
the  mini-cars — each  have  their  own 
purpose  and  each  their  inherent 
variables  in  cooling  needs. 

In  keeping  pace.  Flex-a-lite 
developed  various  characteristics  In 
fan  flexing,  making  the  broad  range 
available  in  both  the  reliable  light- 
weight fiberglass  and  unequalled 
stainless  steel  materials 
Full  flex,  semi-flex  and  no  flex 
based  on  user  requirements,  in 
either  fiberglass  or  stainless  steel 
in  diameters  from  12  thru  22  inches, 
take  care  of  all  known  cooling  prob- 
lems All  these  tans  give  maximum 
cooling  at  low  RPM  range  when 
most  needed  The  full  flex  starts 
flexing  almost  immediately.  The 
semi-flex  begins  to  flex  at  a higher 
RPM  while  the  no  flex  maintains 
high  air  flow  even  at  high  engine 
RPM  s 
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Flex-a-lite  is  a member  or  and  supports  these  national  organizations 

S.A.E.  awds  NARSA  @) 
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The  Flex-a-lite  fan 


Fiex-a-lite  has  a fan  for  the  job 


200 


SERIES 

Projected  Width  1V«", 
In  8 Diameters: 

12  thru  19  inches 


Designed  to  replace  factory  equipped  fans  on 
most  popular  automobiles  A must  with 
air  conditioning  and  where  added  cooling 
is  desired 


400 

SERIES 


Projected  Width  2", 
In  4 Diameters: 

IS  thru  18  inches 


Designed  for  efficiency.  This  new  lightweight, 
one-piece  injection  molded  fan  is  designed 
for  today's  fuel  economies  and  driving 
conditions.  Improved  airflow,  lower  noise  and 
more  horsepower  are  a result  of  this  series. 


700 

SERIES 

Projected  Width  1'*", 
in  7 diameters: 

12  thru  18  inches 


Designed  for  competition  applications  where 
added  power  is  needed.  Bench  tested  to  10,000 
RPM 


1100 

SERIES 

Projected  Width  1%' 
In  8 diameters: 

17  thru  22  inches 


Designed  to  replace  factory  equipped  fans  on 
small  and  medium  size  trucks,  including  models 
with  air  conditioning. — Popular  winner  in  off-hiway 
racing. 


Flex-a-lite  Corporation 

5915  Lake  Grove  Ave.,  SW  • Tacoma,  Wash.  98499  ♦ 206-584-1336 
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The  Flex-a-lite  fan  llrQ 

in  fiberglass  and  stainless  steel. 


1300 

SERIES 

Projected  Width  2'«", 
In  8 diameters: 

12  thru  19  inches*** 

lor  20"  Oum.t.f t below 


Designed  to  replace  factory  equipped  tans  on 
recreational  vehicles  and  small  to  medium  size 
trucks  Recoi  imended  tor  use  where  overheating 
problems  have  been  experienced 


1400 

SERIES 

Projected  Width  2-3/5  , 
in  7 diameters: 

13  thru  19  inches*  * * 

lor  20"  trr  briutw 


Designed  to  replace  tactory  tans  and  tan  clutch 
drives  Recommended  tor  use  where  overheating 
problems  have  been  experienced 


Fan  Specification  List 


i 

Automobile 

Recreation  Vehicle 

Light  Truck 

Competition 

Fan  Clutch 
Replacement 

Fan  Type 

Added 

Cooling 

Air 

Conditioning 

Eitra 

Heavy 

Duty 

Trailer  Tow 

A Heavy 

Service 

Eilra 

Heavy 

Duty 

Ordinary 

Tervlce 

Eitra 
Hea-  y 
Duly 

M*gt- 

Pr-twmance 

Full 

Flex 

Series  No 

200 

1300 

1100 

1300 

1100 

1300 

700 

1400 

RPM  Rating 

6.000 

10  000 

6000 

10  000 

6000 

10  000  I 

I 1 

10,000 

9 000 

IT 

Ui 

p 

IU 

5 

< 

o 

z 

< 

u. 


12 

13 

14’ 

15' 

16 

17" 

18 

19 


212 


213 


214 


215 

216 


217 

216 


1312 

1313 

1314 

1315 

1316 

1317 

1318 


1117 


219 


1319*  * * 


20 


21" 


22 


— 


1116 


1119 


1120 


1312 

1313 

1314 

1315 

1316 

1317 

1318 


1117 


1116 


1319”* 


1119 


1120 


1121  


1121 


1122 


1122 


*1319  and  1419  1 19' diamet.-ri  recommended  to  replace  laclory  equipped  20  diameter  Ians 
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IHI  RMOSTATICALLY  CONTROLLED  ELECTRIC  FAN 


Set  the  desired  temperature  and  built  in  heat  se.tsor  tumi  Ian  on  w hen  the  device 
being  monitored  exceeds  (he  set  temperature  and  turns  it  off  when  the 
temperature  is  normal  automatically  Package  comes  complete  with  high 
volume  fan.  patented  printed  circuit  motor,  brackets,  under  dash  control  all 
necessary  hardware,  and  step  by  step  installation  instructions. 


n>  M30  | Electric  Fan 

AIR  CIRCULATING  FAN 

Rubber  bladed  fan  requires  no  guard 
and  extra  long  power  cord. 

Specifications: 

Blade  Diameter:  5-1/2" 

Voltage.  12  volts  DC 
Depth  4-7/8" 

Air  Flow  140  cfm 
Current  Draw  12  amps 

[ 700- 4C 3 85-860  Circulating  Fan[ 


Specifications 

Diameter  12" 

Voltage  12  volts  DC 

Mounting  Surface  Required  1 3-3/4" 

vertically  or  horizontally 

Fan  RPM  2.000  rpm 

Depth  3-1/2" 

Air  Flow:  1.050  cfm 
Current  Draw  1 12  amps 
Rating:  1 0.000  hours  continuous 


Remote  dash  mounted,  two- speed  switch 


a 


-i-ECTRIC  VEHICLE  COMPONENTS 

FLIGHT  SYSTEMS 


HEADQUARTERS 


P O B0*  25-  MECHAN'CSBURG.  PA  17055 
PHONE  (717)  697  0333 


FAN  CLUTCHES 


Principle  of  operation: 

The  fan  clutch  Is  a vlsco  hydrodynamic  device  wherein  a disc  like  Impeller 
Is  attached  via  a shaft  to  the  water  pump.  As  the  water  pump  rotates. 

It  rotates  the  Impeller.  The  Impeller  Is  surrounded  by  a housing  which 
rotates  on  the  impeller's  shaft  by  means  of  a ball  bearing;  thus  the 
Impeller  Is  free  to  rotate  within  the  housing,  to  a point.  The  relative 
speed  of  rotaTlon  Is  actually  controlled  by  a viscous  fluid  inside  the 
housing  In  which  the  Impeller  Is  partially  submerged.  By  this  arrangement 
the  Impel  I ar  Is  spun  by  the  water  pump  and  it  drags  the  viscous  fluid 
with  It;  the  fluid  then  drags  the  housing  along  and,  since  the  fan  Is 
bolted  to  the  housing.  It  Is  thus  rotated  to  move  cooling  air  across  the 
rad  I ator. 

In  a non-thermal  fan  clutch  the  fan  rotates  somewhat  more  slowly  than  the 
water  pump,  but  rotates  at  all  times.  In  a thermal  fan  clutch  a temperature 
sensitive  valve  and  reservoir  system  removes  the  viscous  fluid  from  the 
housing  when  the  engine  Is  cold,  thus  ellmlmatlng  the  load  of  spinning 
the  fan  from  the  engine  when  the  temperature  Is  low  enough  not  to  need 


1531  Pomona  Road  Cof  >°a  Ca*  91  720 
(714)  735  4900  Out*-  CA  800*  8^4  4 ’V 


PAN  CLUTCHES 


WEIGHT 


f an  clutches  utilize  aluminum  impellers  and  housings  to  keep  the  weight 
in  the  2-4  pound  range. 

RATING 

A fan  clutch  is  rated  according  to  the  amount  of  torque  available  for  turning 
the  fan  and  by  the  reduction  In  engine  power  required  when  thermally  disengaged. 

PERFORMANCE.  DATA 


An  adequate  fan  clutch  should  be  capable  of  rotating  a fan  at  80*  of  the  water 
pump  RPM  (torque  requirement  is  then  a function  of  fan  design).  A thermal  fan 
Clutch  Should  reduce  the  engine  load  by  85*  or  more  when  the  fan  Is  disengaged. 

OPERATING  INSTRUCTIONS 

A fan  cl  itch  operates  automatically  and  requires  no  external  operation. 

FANS,  COOLING 

Principle  of  operation: 

■ • engine  cooling  fans,  attached  to  the  water  pump  and  rotated  thereby, 
which  draw  air  across  the  radiator.  The  amount  of  air  drawn  is  the  same  as  a 
r i (i  l fan  a*  idle,  but  less  at  Increased  engine  RF*M.  The  purpose  is  to  reduce 
engine  load  by  taking  advantage  of  the  fact  that  at  increased  speed,  the  ram  air 
1 1 provide  cool  - air  and  the  fan  is  not  needed. 

This  is  achieved  by  virtue  of  flexibility  built  Into  the  fan  blades  so  that  as  the 
fan  turns  faster,  more  air  pressure  is  exerted  aginst  the  blade  causing  it  to 
flatten  out. 

DIMENSIONS: 


all  fans  are  balanced  at  factory 


PROJECTED  WIDTH  SPECIFICATIONS 

fan  Dum 

5 Sad* 

1 Blade 

1 Blade  SH0 

3500  Sanes 

3700  Series 

4700  Series 

13' 

2* 

2’ 

15' 

2' 

2* 

17' 

22- 

2 2' 

2 68" 

18’/a  * 

2.2* 

22- 

268" 

19V%* 

2 2’ 

2.2' 

2 68" 

Specifications  subiect  to  change  without  notice 
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7 BLADE  AUTOMOTIVE  FANS 


PROJECTED  WIDTH 
RADIATOR  SIDE 


a \ o\ 

(V\i  4, 

uLi 


/ 


5/8*  PILOT 
HOLE 


ENGINE  SIDE 
(STAMPED  ON  FAN) 


Zo  sL  Xo-. 

,/D  1 TO  X\.\ 

ta  Np  X\\ 

1 X x^ 

s 
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FANS,  COOLING 


WEIGHT 

Flex  fans  must  be  constructed  of  high  strength  steel  and  so  weiqh  15  - 45 
pounds. 

RAT  I NG : 

A flex  fan  Is  evaluated  by  the  amount  of  air  It  moves  at  low  and  high  RPM, 
as  well  as  sound  level  and  fatigue  life. 


DATA 

A replacement  flex  fan  should  supply  the  same  CFM  at  idle  and  reduce  engine  load 
by  1 - 5 horsepower  at  3000  RPM.  Sound  level  should  not  exceed  93  db-A  and 
fatigue  life  should  exceed  30,000  rapid  cycles  to  6000  RPM. 

OPERATING  INSTRUCTIONS: 


Not  required. 


® HAMDEN  inc. 

1531  Pomona  Road  Corona  California  91 720 
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MODELS  1RB66  - 1 RB80  - 1 RBI 00 - 1 RBI 20 


busy  to  insult  Filter  Bo*  Propeller  Fens  offer  a wide  choice 
of  cfm  output  end  great  mounting  flexibility.  Only  4 1/2" 
deep  including  dust  filter.  Can  be  installed  to  pressurize  or 
evacuate  the  electronic  enclosure  Compact  and  economical, 
they  provide  a long  service  free  life  Motors  are  rubber 
isolated  and  vibration  free 


Models  Avsilable 
Air  Delivery 
Oversll  Width 
Overall  Hetghth 
Depth 
Motor 

Filter 

Guard 

Grille 


Four 

276  460  726  1200 CFM 
8 7 8 12  1 8 and  16-1/8' 

8 7/8  12  1 8 snd16  1/8  " 
4 1/2  and  7*3/8" 

1 1 5 volts  60  60  cycles,  bs  II 
bearings  UL  approved 
available  as  extra  equipment 
available  as  extra  equipment 
available  as  axtrs  equipment 


MODEL  LA  120 

Designed  as  an  option  for  the  1 RBI  20  filter  box  fan.  this 
assembly  can  be  utilned  as  a back  drafi  damper  to  pee 
vent  air  or  foreign  obtects  from  entering  an  enclosure 
when  the  fan  is  not  operating 

The  louvre  assembly  is  gravity  operated  and  may  be 
mounted  in  a horizontal  or  vertical  position  Ir.sullation 
on  a McLean  filter  box  fan  will  not  affect  the  fan  s per- 
formance 

The  louvre  assembly  is  capable  of  being  mounted  remotely 
and  motorized  to  open  and  close  automatical! i depending 
upon  temperature  or  airflow  condition* 

Specify  by  name  when  ordering 


McLEAN  ENGINEERING  LABORATORIES 
70  WASH! NOTOW  ROAD 
PRINCETON  JCT.  NJ.  08550 
PHONE  808- 788-01 00 


MODELS  1PB66W10  - 1PB66Y10 

This  McLeen  series  of  Panel  Fans  are  self  contained  units  that 
can  be  mounted  flush  in  the  cabinet  skin.  Propeller  guard  is 
assembled  inside  the  orifice.  Motor  guard  is  also  supplied  as 
an  integral  part  of  the  fan.  These  units  are  complete  requiring 
no  extra  equipment.  Series  1PB65  can  be  operated  in  vertical 
or  horizontal  position,  they  are  strong,  light  weight  and  will 
stand  shock  and  vibration. 


Models  Available 


Air  Delivery 
Dimensions 
Motor 


1PB65Y10  (airflow  pull  over 
motor) 

1PB65W10  (airflow  push  over 
motor) 

265  cfm 

9"  x 9"  x 4 1/2" 

1 16  volts,  50/60  cycles.  Ball 
Bearings.  UL  approved. 
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R EVCOR 


^IZES: 


MATERIALS: 

FEATURES: 


Diameters  from  10"  through  24".  3 and  4 
blade  construction. 

Aluminum  blades.  Steel  spider  and  hub. 
zinc  plated. 

Most  efficient  use  of  a fan’s  blade  area  allo- 
cation. achieves  movement  of  large  air  vol- 
umes with  minimum  of  axial  depth.  New 
structural  design  of  blade  adds  extra 
ruggedness.  Features  Revcor  shaved  and 
staked  hub,  for  unitized  construction  be- 
tween spider  and  hub. 


APPLICATIONS:  Unitary  air  conditioners,  heat  pumps,  unit 

heaters,  ventilators,  exhaust  units. 


POllCy.  ^|r  impellers  manufactured  by 
REVCOR.  INC  are  rated  for  air  performance  based 
on  test  conditions  ot  applicable  published  test 
codes  In  the  usual  air  impeller  application,  the 
Impeller  Is  operated  within  housings  or  orifices  and 
deviations  from  the  dimensions  ot  these  enclosures 
from  those  used  in  rating  REVCOR  impellers  can 
substantially  affect  the  air  performance.  Conse- 
quently. the  final  qualification  of  the  air  perform- 
ance of  the  impeller  in  the  unit  is  the  responsibility 
of  the  user. 

Maximum  operating  speeds,  where  recommended 
In  the  catalog,  have  been  based  on  experience  in 
relating  laboratory  over-speed  endurance  tests  with 
field  experience  and  should  assure  satisfactory 
operation  in  most  applications  However,  since  the 
air  impeller  is  but  part  of  a system,  the  perform- 
ance should  be  thoroughly  evaluated  on  a proto- 
type unit  as  to  air  performance,  motor  loading. 


noise  and  vibration  characteristics,  with  particular 
emphasis  on  critical  vibration  characteristics  of  the 
structure  with  respect  to  normal  exciting  frequen- 
cies. 

REVCOR  Air  Impellers  are  manufactured  to  gen- 
erally considered  normal  commercial  tr  > ances 
and  If  properly  applied  should  provide  MttS factory 
operation. 

Our  warranty  covers  the  products  only  as  to 
materials  and  workmanship  and  not  for  fitness,  for 
purpose  or  merchantability.  In  the  event  that  de- 
fects in  workmanship  or  materials  are  found  within 
one  year  of  shipment,  the  extent  of  REVCOR's 
liability  will  be  replacement  of  product  only. 

Since  the  air  impeller  is  only  a component  of  the 
unit  and  since  satisfactory  impeller  performance  is 
dependent  upon  the  design  parameters  of  the  unit 
in  which  it  is  used  and  over  which  REVCOR  has  no 
control,  the  suitability  of  the  correct  REVCOR  Im- 
peller is  the  responsibility  of  the  customer. 


REVCOR 

251  Edwards  Street  • Carpentersville.  Illinois  60110  • (312)  426-4411 
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Product  Features 

Bundy  Electricweld  is  economi 
cal  I y priced  single  wall,  low  car 
bon  steel  tubing  with  high  burst 
strength,  close  tolerance  gaging 
and  smooth  surfaces. 

This  high  quality  tubing  is  manu- 
factured by  continuously  forming 
a single  strip  of  low  carbon  steel 
into  a tubular  shape  with  butted 
edges  which  are  then  resistance 
welded.  The  internal  bead  is  held 
to  a minimum  and  all  external 
flash  is  removed.  All  tubing  ship 
ped  in  coils  is  pressure  tested  to 
assure  leak  free  quality. 

Depending  on  your  needs.  Electric 
weld  is  offered  in  as  welded,  cold 
drawn,  or  annealed  forms.  Typical 
surface  treatments  include  terne 
coating  (nominal  85%  lead  1 5 . tin) 
and  super  terne  coating  (a  heavier 
application  of  the  protective  alloy) 
for  automotive  applications  and 
copper  flash  coating  for  refrigerator 


BUNOY  CORPORATION 
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Diameter,  Length  and 
Tolerances 

Eiectnr.weld  is  available  in  straight 
lengths,  limited  only  by  shipping 
restrictions.  In  O.D.  sizes  up  to 
3/8  in.,  it  can  be  ordered  in  bulk 
coils  up  to  10,000  feet  for  conven 
ient  handling.  Custom  cut  lengths 
and  special  packaging  may  also  be 
specified  to  suit  your  needs. 

Bundy  offers  Electricweld  in  44 
standard  combinations  of  outside 
diarpeter  sizes  and  wall  thicknes 
ses  all  held  to  close  tolerance 
limits. 

TOLERANCES  Standard  Sizes 

Outside  Diameter 

3 16-in.  throuqh  3/8-m. 

. . . + 003-in. 

7, 16-m.  through  5 8-in. 

. . . + .004-m. 

3 4-in.  through  1 3 8-in. 

. . . + .005  in. 

Wall  Thickness 

all  sizes  + 002,  + 0035-in. 


Electricweld  offers  excellent  forma 
bility  characteristics.  This  allows 
the  fabrication  of  uniformly  accur 
ate  parts  to  fit  almost  any  design 
requirements. 

The  tubing  can  be  swaged,  notched, 
punched,  expanded,  compressed, 
flattened,  cut.  formed  and  rolled 
into  almost  any  form  necessary 
for  your  application. 


Special  Sizes 


Some  applications  require  specially 
sized  Electricweld  tubing.  The  ben 
ef its  available  from  standard  pro 
ducts  may  be  obtained  by  either 
sinking  or  pin  drawing  standard 
tubes  to  your  specifications. 

Sinking  is  generally  used  when  ‘he 
outside  diameter  of  the  tubing  must 
be  reduced.  The  process  is  accom 
plished  by  drawing  the  tube  through 
a die.  The  approximate  wall  thick 
ness  of  the  original  tube  is  main 
tained  yet  the  O.D.  is  reduced 
to  the  new  dimension  and  can  be 
held  to  as  close  as  + .001  in. 


When  both  the  inside  and  outside 
diameters  of  the  tubing  are  criti- 
cal, the  tubing  can  be  pin  drawn. 

In  this  case,  standard  tubing  is  pul 
led  through  a die  and  over  a pin 
while  sizing  the  outside  and  inside 
diameters.  The  standard  tolerance 
for  both  the  outside  and  inside 
diameters  of  pin  drawn  tubing  is 
+ .002  in.  Special  sizes  can  be 
held  to  a + .001  - in.  tolerance  for 
both  dimensions,  if  required. 


5.0(T  feet  long  Electricweld  coils  are  carefully  pressure  tested  to  assure 
quality. 


Bundy  Electrlcweld 
Dimensions  and  Specifications 

CALCULATED 


O.D. 

INCH 

mm 

THICKNESS 
INCH  mm 

BWG 

APROX. 

I D.  INCH 

ULTIMATE  BURST 
STRENGTH.  PSI 

nominal  nominal 
LB. /FT.  FT. /LB. 

3/16 

4.763 

.028 

.71 

22 

.131 

13,400 

047 

21.2 

1 4 

6 350 

022 

56 

24 

206 

7,920 

.055 

18.3 

028 

71 

22 

.194 

10,100 

063 

15.8 

035 

89 

20 

.180 

12,600 

.079 

12  7 

5/16 

7.938 

.022 

.56 

24 

268 

6,340 

.068 

14.8 

028 

.71 

22 

256 

8,070 

080 

12.5 

035 

.88 

20 

.242 

10,100 

.102 

9.8 

3/8 

9525 

.028 

56 

22 

.319 

6,720 

.100 

10.0 

035 

89 

20 

305 

8.400 

.125 

8.U 

042 

1.06 

19 

.291 

10,100 

.147 

6.8 

25  64 

10.117 

.042 

1.06 

19 

.306 

9,670 

.156 

6.4 

;/i6 

11.113 

.030 

035 

.76 

89 

20 

.377 

.368 

6,170 

7,200 

.133 

.149 

7.5 

6.7 

.049 

1.24 

18 

339 

10,100 

.196 

5.1 

1/2 

12.700 

.020 

028 

.50 

.71 

25 

22 

460 

444 

3,600 

5,040 

.112 

.139 

8.9 

7.2 

035 

.89 

20 

430 

6,:oo 

.172 

5.8 

042 

1 06 

19 

.416 

7,560 

.204 

4.9 

049 

1.24 

18 

.402 

8,820 

.227 

4.4 

060 

1.52 

.380 

10,800 

.278 

3.6 

075 

1.90 

.350 

13,500 

.333 

3.0 

9/16 

14  288 

.028 

.71 

22 

.506 

4,480 

.149 

6.7 

035 

89 

20 

.492 

5,600 

200 

5.0 

042 

1.06 

19 

.478 

6,720 

.233 

4.3 

5/8 

15.875 

035 

89 

20 

.555 

5.040 

.217 

4.6 

042 

1.06 

19 

.541 

6,050 

.263 

3.8 

049 

1.24 

18 

.527 

7,050 

.303 

3.3 

060 

1.52 

.505 

8,640 

.362 

2.76 

11/16 

17  460 

.035 

.889 

20 

.618 

4.580 

,2r4 

4.1 

3/4 

19  050 

028 

.71 

22 

.694 

3,360 

.200 

5.0 

035 

89 

20 

680 

4.200 

.270 

3.7 

049 

1.24 

18 

.652 

5,880 

.370 

2.7 

.0625 

1.59 

— 

625 

7,500 

.500 

2.0 

7/8 

22  225 

.049 

1.24 

18 

.777 

5,040 

.431 

2.32 

% 

1 

25  4 

035 

.89 

20 

.930 

3,150 

.360 

2.78 

049 

1.24 

18 

902 

4,400 

.498 

2.01 

060 

1.52 

.880 

5.400 

.602 

1.66 

1 1/8 

28  575 

.035 

049 

89 

1.24 

20 

18 

1.055 

1.027 

2,800 

3,920 

.407 

.565 

2.46 

1.77 

.060 

1.52 

1.005 

4,800 

.680 

1.47 

1 1/4 

31.750 

.035 

049 

89 

1.24 

20 

18 

1.180 

1.152 

2,520 

3,530 

.452 

.629 

2.21 

1.59 

.060 

1.52 

1.130 

4,320 

.763 

1.31 

1 3/8 

34.925 

.049 

.060 

1.24 

1.52 

16 

1.277 

1.255 

3,200 

3,927 

.694 

.840 

1.44 

1.19 

‘Calculations  made  using  Barlow's  formula:  P 
P = internal  pressure  in  psi 
S = allowable  fiber  stress  of  45.000  psi 
t = wall  thickness  in  inches 
d = outside  diameter  in  inches 
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In  Bundy's  sample  room,  skilled  technicians  hand  bend  prototype  parts 
prior  to  mass  production  fabrication 


Fringe  Benefits  For  You 

Bundy  is  the  world's  largest  pro 
ducer  and  fabricator  of  small  dia 
meter  steel  tubing.  For  over  50 
years,  the  company's  engineers, 
technicians  and  service  personnel 
have  helped  meet  thousands  of  ap 
plication  requirements  for  custo 
mers  all  over  the  globe.  Much  of 
this  technical  information  is  avail 
able  for  use  to  uncover  practical, 
economical  solutions  to  problems 
confronting  Bundy's  customers. 

You  are  invited  to  tap  this  informa 
tion.  It's  available  at  no  cost  yet  its 
value  may  be  a major  factoi  iri 
parts,  material  and  production  cost 
savings.  You  can  discuss  your  tub 
ing  specifications  and  your  product 
design  requirements  with  skilled 
specialists.  Bundy  experts  can  ex 
amine  your  needs  and  help  guide 
you  in  the  selection  of  tubing  ma 
terials  which  offer  the  most  eco 
nomical  cost  performance  benefits. 

For  especially  tough  problems, 
customers  may  have  access  to 
other  Bundy  resources  as  needed... 
such  as  the  fully  equipped 
"sample  room"  used  to  produce 
prototypes. 

Bundy  Tubing  products  can  be  used 
to  achieve  economical,  flexible  and 
dependable  results  in  your  products. 
Have  a tubinq  specialist  call  on  you 
with  a full  ^ esentation  of  the 
Bundy  story.  Yoor  time  will  be  well 
spent. 

Contact  your  nearest  Bundy  Tub 
mg  Distributor  or  call  us  direct. 

800  521  5651 


Electric  weld 
Applications 

Bundy's  welded  tubing  is  an  ac 
cep  ted  standard  in  the  appliance 
and  refrigeration  industries.  In  ad 
dition  to  surpassing  internal  clean 
liness  requirements  of  less  than 
.0035  grams  per  square  foot  on 
internal  surfaces.  Bundy's  Electric 
weld's  easy  formability  and  strong 
seams  make  it  a natural  for  eva 
porator  and  condenser  coils. 

Bundy  Electricweld  is  an  econom 
ical  answer  to  the  problem  of  trans 
porting  liquid  or  gas.  Its  light 
weight  and  high  strength  are  a plus 
factor  for  a wide  range  of  mechan 
ical  applications.  Countless  filler 
tubes,  tubular  stress  members 
pushrods,  and  housings  have  been 
fabricated  from  this  durable  tubing 


Other  typical  uses  include  conden 
sers  and  precoolers  for  refugera 
tors,  evaporators  and  condensers 
for  freezers,  tubular  lenqths  for 
heating  elements,  tubular  parts  for 
compressors,  commercial  burner 
tubes  for  gas  appliances,  automo 
tive  gas  lines,  dip  sticl.s,  oil  lines 
plus  a host  of  other  industrial  ap 
plications. 


b 
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Nobody  knows  more  about  small 
iiametsr  steel  tube  fabrication 
than  Bundy . We  ofierate  the 

Bundy's  tubing  fabrication  services 
are  a natural  progression  from  the 
company’s  leading  manufacturing 
position.  This  technology,  devel 
oped  through  years  of  experience, 
is  available  to  help  you  meet  a mul 
titude  of  application  requirements. 
Bundy's  expertise  in  fabrication  is 
well  earned.  The  company  manu- 
factures millions  of  parts  each 
month  for  the  automotive  Indus 
try  according  to  specifications. 

A variety  of  fittings,  flares,  coni- 
cal upsets  and  other  custom  end 


world's  largest  fabricating  facilities 
where  hundreds  of  thousands  of 
parts  like  these  are  produced  for 

The  company  specializes  in  high 
volume,  high  speed  production  of 
intricately  fabricated  tubing  parts. 
Bundy  operates  a number  of  unique, 
electronically  controlled  machines 
which  havt?  been  built  to  provide 
these  capabilities.  If  your  product 
design  calls  for  this  kind  of  special 
handling,  there  is  no  one  better 
equipped  to  meet  your  demands 
than  Bundy. 


treatments  can  be  applied  to 
Bundy  tubing  products 


customers  in  every  segment  of 
industry. 

Depending  on  your  needs,  Bundy 
technical  service  personnel  can 
assist  you  with  engineering  gui 
dance  for  your  own  fabrication 
in  the  production  of  final  tub 
ular  parts,  complete  with  fit 
tings,  flares,  serpentine  bends 
or  other  custom  designs. 

Regardless  of  your  fabrication  re- 
quirements, Bundy  can  help  you. 
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• RELIABLE:  PROVIDE  2-4  TIMES  THE 
LIFE  OF  COMPETITIVE  ELECTRIC 
PUMPS 

• PERFORMANCE  PROVEN  IN  THE  FIELD 

• EASY  TO  INSTALL  AND  SERVICE 

• FASTER  STARTS  — HOT  OR  COLD. 

• ELIMINATES  FLOODING  — SMOOTHS 
ENGINE  OPERATION 

• MINIMIZES  VAPOR  LOCK 

• WATERTIGHT  — LEAKPROOF 

• NOT  AFFECTED  BY  CAMSHAFT  WEAR. 

• U.L.  LISTED 

• ONE  YEAR  LIMITED  WARRANTY 


FUEL  PUMPS 


Solid  state  pumps  are  used 
as  original  equipment  on 
many  passenger  car  and 
farm  equipment  applica- 
tions and  have  demonstrat- 
ed an  endurance  capability 
which  is  unsurpassed  m 
the  industry  Provide  up  to 
35  gallons  per  hour  delivery 
at  free  flow  All  solid  state 
pumpsareU.L. listed  Avail- 
able in  negative  ground 
models  only  Ideal  for  gas- 
oline engines  up  to  300  cid, 
and  for  diesel  priming  & 
transfer  The  most  reliable 
electric  purnp  we  know  of. 


SOLID  STATE  PUMPS 
Basic  Models 


STANDARD  INTERRUPTER 
PUMPS  Basic  Models 


These  pumps  have  been  the 
standard  of  excellence  for 
over  20  years.  All  standard 
models  incorporate  a 74 
micron  filter,  a tamper  proof 
electrical  system,  and  are 
U L.  listed  All  standard 
interrupter  models  can  be 
easily  converted  to  either 
higher  or  lower  pressure 
settings  by  simply  chang- 
ing the  pressure  spring 
and/or  plunger  This  con- 
version feature  means  that 
these  six  models  provide 
coverage  for  all  non-com- 
petition fuel  pump  applica- 
tions Interrupter  pumps 
provide  up  to  33  gallons  per 
hour  delivery  at  free  flow 
and  are  capable  of  pumping 
most  fluids.  The  most  relia- 
ble pump  available,  except 
for  our  own  solid  state 
models. 


* l \jb-27  Ir 


1/8-27 


HIGH  PERFORMANCE 
INTERRUPTER  PUMPS 

(616-7%  psi) 


These  interrupter  pumps 
were  specifically  designed 
to  meet  the  requiremems  of 
competition  applications. 
Although  their  external 
configuration  is  identical  to 
the  standard  interrupter 
models,  the  electronics 
have  been  modified  to  meet 
the  demands  cf  racing  ap- 
plications. and  they  incor- 
porate a special  400  micron 
filter.  They  have  been  used 
successfully  for  years  by 
many  of  the  winningest 


competition  teams,  on  both 
the  domestic  and  inter- 
national circuits  They  pro- 
vide up  to  45  gallons  per 
hour  at  free  flow. 


Note:  All  models  of  Facet 
Electric  Fuel  Pumps  can  be 
installed  in  tandem  to  either 
increase  the  fuel  delivery 
(Parallel  Hookup)  or  the 
delivery  pressure  (Series 
Hookup).  Refer  to  our  ap- 
plications catalog  no.  FP-8 
for  more  details. 
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ACCESSORIES 

Safety  Shut-Off  Switch 

Model  No  479809  We  recommend  the  use  of 
a safety  shut  off  switch  on  all  passenger 
vehicles  as  ;i  means  of  preventing  excessive 
fuel  spillage  in  the  event  of  an  impact 
collision  or  rollover  Unlike  a mechanical  fuel 
pump.  whi«;h  stops  pumping  fuel  as  soon  as 
the  engine  stops  or 
stalls,  most  electric 
fuel  pumps  continue 
supplying  fuel  as  long 
as  voltage  is  applied. 
Our  safety  switch  no. 
479809  is  a single 
pole,  double  throw 
pressure  switch  which, 
when  installed  in  the 
circuit  between  the 
pump  and  the  voltage 
supply,  will  shut  off 
the  pump  if  the  engine 


should  stop  or  stall. 

(It  is  activated  by  en- 
gine oil  pressure). 

In-Line  Filter 

Part  No  479735  We  recommend 
the  use  of  a primary  filter  in  line 
ahead  of  our  solid  state  pumps. 

Model  No  479735  is  a 74  micron 
filter  which  is  ideal  for  this 
purpose 

Plunger  Spring  Kit 

Part  No  479806  This  kit  consists  of  three 
color  coded  plunger  springs  for  converting 
standard  interrupter  model  pumps  to  higher 
or  lower  pressure  settings. 

Plunger  & Spring  Kit 

Part  No.  479104  This  kit  consists  of  a 
special  plunger  and  plunger  spring  for 
converting  standard  interrupter  model  pumps 
to  extreme  low  pressure  operation. 


Part  No.  479243  (Shown).  This  kit  contains 
all  the  parts  necessary  to  complete  the  best 
installation  of  interrupter  model  pumps.  The 
kit  includes  2 mounting  studs  and  4 lock 
nuts,  ignition  wire,  ground  wire.  2 fuel 
fittings.  6 wire  clamps,  flexible  fuel  hose.  6 
hose  clamps,  and  a cover  plate  and  gasket. 


STALLATION 


Part  No.  479802.  This  kit  contains  all  the 
parts  necessary  to  complete  the  best 
installation  of  solid  state  model  pumps.  It  is 
similar  to  479243  except  only  one  fuel  fitting 
is  supplied  and  it  includes  an  in-line  filter. 


Part  No.  479803  Cover  Plate  & Gasket  Kit 

Part  No.  479804:  Fittings  Kit  - contains  two 
fittings  for  5/16"  I.D.  Hose 

Part  No.  479805:  Fittings  Kit  - contains  two 
fittings  for  3/8"  I D.  Hose 

Part  No  479807  - Mounting  Stud  Kit, 
including  lock  nuts  and  ground  strap 


SERVICE  PARTS 

Facet  Electric  Fuel  Pumps  are  designed  and 
built  to  provide  dependable,  reliable  opera- 
tion throughout  the  expected  life  of  most 
vehicles,  and  they  are  backed  by  what  we 
consider  the  best  warranty  in  the  industry. 

The  only  service  normally  required  on 
interrupter  models  is  a simple  cleanmg  of  the 
fuel  inlet  cavity  and  cleaning  or  replacement 
of  the  filter  In  the  event  the  cover  gasket  is 
damaged  during  disassembly,  it  should  also 
be  replaced 

The  solid  state  pump  is  non-serviceable. 
However,  if  an  in-line  filter  is  used,  it  should 


be  periodically  cleaned  or  replaced. 

Part  No  479136  - Cover  Gasket 

Part  No.  479729  - Filter  - 74  Micron  - 
Standard  Interrupter 

Part  No  479808  - Filter  - 400  Micron  - High 
Performance  & Diesel 


Motor  Components  Div. 
Facet  Enterprises.  Inc. 
Elmira.  N Y.  14903 
(607)  737-8350 
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Facet  Electric  Fuel  Pumps  are  the  preferred  electric  pumps  ‘or  nost 
domestic  and  imported  vehicle  applications.  Passenger  cart,  trucks, 
farm,  industrial  and  construction  equipment,  motor  homes,  ecrea- 
tional  vehicles  For  use  on  all  types  of  engines  - gasoline,  diesel, 
multiple  fuel.  - whatever.  Specify  Facet  Electric  Pumps  where 
reliability  and  performance  cour,;. 
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Motor  Components  Division 
Facet  Enterprises.  Inc. 
Elmira.  N Y.  14903 
(607)  737-8350 


LOW  EMISSIONS  CARBURETION 


The  State  of  California  hat  given  "approval"  to  Zenith  carburetion  for  the  models  shown  with 
respect  to  engine  displacement.  A metal  certification  tag  is  attached  to  each  unit  identifying  it  as 
an  approved  device  for  reducing  exhaust  emissions. 


STATE  Of 
CAL  If  ORNl  A 
CLASS  AND 
ENGINE 

Displacement 


class  -a j- 
so- too  ci  o. 

CLASS  "A3" 
100  140C  I D 


CLASS 

140-  700  C l D 


CLASS  "C" 
200-2S0  C.’  0 


CLASS  "D" 


250-300  C.I  D 


GASOLINE 


CARBl  RE  TOR 

M-r&rl 


ENGINE 

MANUFACTURER 


:iAFT 

RENAULT 

R810  46 

6* 

DOWNDRAFT 

UPDRAFT 

CONTINENTAL 

V112 

68  A 767 

CONTINENTAL 

-0135 

CONTINENTAL 

-F 136 

DOWNDRAFT 

2*  A 77S 

FORD 

-134 

PERKINS 

-G4  116 

UPDRAFT 

ALLIS  CHALMERS 

-153 

ca  A 767 

CHEVROLET 

-163 

DOWNDRAFT 

78  A 778 

CONTINENTAL 

-F 163 

CONTINENTAL 

-G193 

FORO 

-172 

FORD 

-192 

HERCULES 

-163 

WAUKESHA 

-155 

WAUKESHA 

-176 

UPDRAFT 

ALLIS  CHALMERS 

-G730 

267 

CHEVROLET 

-750 

DOWNORAFT 

28  A 228 

CHRYSLER 

-275 

CONTINENTAL 

-227 

CONTINENTAL 

-245 

PERKINS 

-G4  703 

PERKINS 

-G4  236 

UPDRAFT 

ALLIS  CHALMERS 

-262 

63 

CHEVROLET 

-250 

DOWNDRAFT 

LP  GAS 

CARBURETOR 

ENGINE 

MODEL 

MANUFACTURER 

UPORAFT 

CONTINENTAL  -V117 

PCI  A PC2 

CONTINENTAL  -G135 

CONTINENTAL  F135 

WAUKESHA  -FC133 

UPORAFT 

ALLIS  CHALMERS  -G153 

PCI  A PC 2 

CONTINENTAL  -F162 

CONTINENTAL  -G193 

FORD  -172 

FORD  -192 

WAUKESHA  -156 

WAUKESHA  -176 

UPORAFT 

ALLIS  CHALMERS  -G730 

PC2 

CONTINENTAL  -227 

CONTINENTAL  -245 

A vital  part  of  providing  good  carbure'ton  is  the  continuous  engineering  service  Zenith  provides  in 
developing  a well -calibrated  carburet*  o satisfy  your  specific  needs. 


Facet 


fuel  Devices  Division 
Fscel  Enterprises.  Inc 

696  Han  Avenue 
Detroit  Michigan  48214 
(313)  822  7500 


t 


HORIZONTALS 


UPDRAFTS 


Dit-c«it  body  with  tteel  fuel 

tbowl,  tingle  donut  float,  fixed 
venturi  sizes  18-26  mm; 
mounting  flange  2-3/8";  fixed 
or  adjustable  main  jet.  Engine* 
1 - 18  HP  single  cylinder,  40- 
50  HP  four  cylinder.  Hi^i 
angle  operating  capability, 

MODEL  1408 


All  die  cait,  tingle  barrel,  twin 
float,  venturi  tizet  14-22  mm; 
mounting  flanget  2-1/4"  and 
2-3/8";  fixed  or  adjuttable 
mam  jet.  Engine  tizet  25-170 
CIO. 


MODEL  68 


All  die-catt  conttruction,  tingle 
barrel,  tingle  float,  fixed  ven- 
turi 20  mm.  accelerator  pump 
ttandard;  mounting  flange  2- 
11/16".  Currently  uted  on 
U.S.  Gov't.  M— 151  vehiclet. 


MODEL  1310 


MODEL  16P12 


Ali  die-cast  conttruction, 
tingle  barrel,  tingle  float, 
fixed  venturi  36  & 38  mm; 
accelerator  pump  ttandaro 
2-3/4”  flange  centert.  Hat 
been  uted  on  Harley-David- 
ton  1 000  and  1 200  cc  motor 
eyelet.  High  angle  operating 
capability.  It  currently  being 
uted  on  American  Turbo  Pak 
Turbo-Charger  Kitt  for 
motorcyclei. 


MODEL  267 


All  die  catt,  tingle  barrel,  twin 
float,  venturi  tizet  17- 30  mm; 
mounting  flanget  2-3/8", and 
2-11/16";  fixed  or  adjuttable 
mam  jet,  large  fuel  bowl  avail- 
able. Engine  tizet  100-250 
CID.  Available  with  an  accei. 
pomp. 


MODEL  63 


All  cast  iron,  tingle  barrel, twin 
float,  main  and  boott  venturi; 
tizet  from  18—46  mm;  mount 
ing  flanges  2-1 VI 6",  2-15/16 ', 
3-5/16",  and  3-9/16";  fixed 
or  adjuttable  main  jet.  Engine 
tizet  100-300  CID. 


All  die  cait,  tingle  barrel,  twin 
float,  venturi  tizet  20. 24,  and 
26  mm;  mounting  flanget  1- 
3/16”  and  2-3/8";  fixed  or 
adjustable  main  jet.  Engine 
sizes  100-200  CID. 

MODEL  87 


MODEL  72 


All  die  catt,  modified  updraft 
(tide  mouni),  tingle  barrel, 
tingle  horseshoe  float,  venturi 
tizet  15-18  mm;  mounting 
flange  1 — 13/16";  fixed  or  ad- 
juttable main  jet.  Engine  size 
30-150  CID. 


8 Facet 


Fuel  Device*  Division 
Facet  Enterprises.  Inc. 


696  Hart  Avenue 
Detroit  Michigan  48214 
(313)  822-7500 


DOWNDRAFTS 


MODEL  33 


Single  Barrel,  tingle  float, 
venturi  sizes  range  up  to  26 
mm;  will  fit  SAE  1"  or 
1-1/4"  flange;  accelerator 
pumps  and  vacuum  power 
system  available;  fixed  or  ad 
justable  main  jets.  Engine 
sizes  30CID  to  100 CIO. 


*. 

MODEL  228 


Single  barrel,  tingle  float,  ven- 
turi sizes  range  from  21  — 
34  mm,  mounting  flanges  2- 
11/16",  2—15/16’*,  and  3- 
5/16";  accelerator  pumps  and 
vacuum  power  systems  avail- 
able. fixed  or  adjustable  main 
lets.  Engine  sizes  95-300  CID. 


1 


MODEL  28 R 


Similar  to  228  model  but  has 
integral  velocity  engine  speed 
governor,  mounting  flange  2- 
15/16".  Used  primarily  on  in- 
dustrial lift  trucks.  Straight 
and  V-bead  air  intakes  avail- 
able. 


Two  barrel,  twin  float  carbu- 
retor with  venturi  size  range 
of  22-30  mm;  accelerator 
pumps  and  power  systems 
available;  air  intake  for 
straight  and  V bead.  Engine 
sizes  up  to  500  CID. 


MODEL  28ADA10 


PRESSURE 


MODEL  LP11,  12 


Single  barrel  downdraft  carbu- 
retor complete  with  load  con- 
trol and  vacuum  power  jet; 
can  be  installed  in  horizontal 
and  updraft  position;  venturi 
sizes  26-37  mm.  Engine  sizes 
150-  300  CID. 


Carburetor  with  final  regula- 
tor. designed  for  updraft  but 
works  equally  as  well  in  down- 
draft  position;  venturi  sizes 
•ange  from  16-22  mm.  En- 
gine sizes  25-170  CID. 


Carburetor  with  final  regula- 
tor, idle  fuel  regulator  and 
economizer  check  valve.  Can 
be  used  cither  updraft  or 
downdraft;  venturi  sizes  20— 
28  mm.  Engine  sizes  100- 
250  CID. 


MODEL  LPC2 


LP  EQUIPMENT 

The  Zenith  LP  gas  equipment 
line  includes  UL  approved 
vaporizers,  pressure  regu 
lators,  filters,  water  jackets, 
vacuum  and  pressure 
switches,  and  lock-off  valves. 


& Facet 


Fuel  Devices  Division 
Face)  Enterprises.  Inc. 


696  Hart  Avenue 
Detroit  Michigan  48214 
(313)  822  7500 
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SECTION  .1  CATALOG  NO.  PMF-80 

Prices  FOB  FMF  Prices  do  not  include  Fede-al  Excise  Tex 


PAGE 

NO 

ITEM 

NO 

DESCRIPTION 

PART  NO 

1.1 

1 

PLEMING  SAPETT  GASOLINE  TANKS-END  FILL 

SE-1 630- EC 

2 

SE-1 636-EC 

3 

SE-1 648-EC 

4 

SE-1 748-EC 

5 

SE-2030-EC 

6 

SE-2036-EC 

7 

SE-2048-EC 

8 

SE-2330-EC 

R 

SE-2336-EC 

1.2 

FLEMING  SAPETT  GASOLINE  TANKS-END  PILL 

Parts  Identification,  Description  A Function 

1.3 

1 

PLEMING  SAPETT  GASOLINE  TANKS-TOP  PILL 

ST-1 630- EC 

2 

ST-1 636-EC 

3 

ST-1 648-EC 

4 

ST-1 748-EC 

5 

ST-2030- EC 

6 

ST-2036— EC 

7 

ST-2048-EC 

8 

ST-2330- EC 

R 

ST-2 3 3 6- EC 

; 1.4 

FLEMING  SAPETT  GASOLINE  TANKS-TOP  FILL 

Parts  Identification,  Description  ft  Function 

1.5 

1 

PLEMING  SAPETT  DIESEL  TANKS-TOP  PILL 

STD-1748 

2 

STD-2036 

3 

STD-2048 

4 

STD-2060 

5 

STD-2330 

6 

STD-2336 

1.6 

PLFMING  SAPETT  DIESEL  TANKS-TOP  PILL 

Parts  Identification,  Description  ft  Function 

1.7 

TOKHEIM-IN  TANK  FUEL  PUMP-CTLINDRICAL  TANKS 

Por  Illustrative  Purpose  Onlv,  Information 

Rv  Special  Request. 

1.8 

TOKHEIM-IN  TANK  FUEL  PUMP 

Parts  Description 

FLEMING  METAL  FABRICATORS  2810  S.  TANAGER  AVE.  L.  A.,  CAL.  90040 

213  723  8203 
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PAGE 

NO. 

ITEM 

NO. 

DESCRIPTION 

r 

PART  NO. 

2.1 

1 

FLEMING  RECTANGULAR  SAFETY  TANKS 

SDGSO— 421 621 -2S0 

2 

DIESEL  OR  GASOLINE 

SDGSO-421 621 -1  SO 

3 

SDG50-421 621-0 

2.2 

FLEMING  RECTANGULAR  SAPETT  TANKS 

DIESEL  OR  GASOLINE 

Parle  Identification,  Description  ft  Function 

2.3 

PI.EMING  RECTANGULAR  SAPETT  TANKS 

DIESEL  OR  GASOLINE 

Parte  Identification,  Description  ft  Function 

DIESEL  APPLICATION  ONLY 

2.3 

FLEMING  RECTANGULAR  SAPETT  TANKS 

THRU 

DIESEL  OR  GASOLINE 

2.4 

Parts  Identification,  Description  ft  Function 

GASOLINE  APPLICATION  ONLY 

J.l 

vacuum  tanks  & brackets 

1 

r 

FLEMING  METAL  FABRICATORS 


2810  S.  TANAGER  AVE 
213  723  8203 


L.  A..  Cal.  ‘>0040 


ii»UL4rBP«MWR«uli 


OKHEIM 


CYUNPCR.SAQDH  4 STEP  TYPES 


MODEL  NQ.  S73-I2  AIT  ftlNQLE  TANK) 
MODEL  NO.  574-12  KIT  (DUAL  TANKS) 


TO  UtCTRlC  f«L  PUMP 

ki  I I » 'lL> 


CBOUNOIO 


FURNISHED  BY  TOKHEIM 


TOKHEIM  CORPORATION 

FORT  »A*N[  IROUNA  USA 
GCNCRAl  PRODUCTS  01V 


407470 


FLEMING  METAL  FABRICATORS 


2810  S.  TANAGER  AVE 


L.  A.,  CAL.  90040 
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IN-LINE  ELECTRIC  FUEL  PUMPS 


SPECIFICATIONS— Inlet  '4  NPSF— Height  5V 


OUTLET 

PRESSURE 


VOLTS 


POl  ARITY 


PART  NUMBER 


PRINCIPAL  MARKE  T 


NEG  OR  POS 
NEG  OR  POS 


NEG  OR  POS 


71-4070 

71-4259 

71-4594 

71-4070 
with  71-18-14U 


71-4259 
with  71-18-14U 


FLEET-INDUSTRIAL 

FLEET-INDUSTRIAL 


HIGH  PERFORMANCE 


4-5*4  PS  I 
4-5*4  PSI 


7 PSI 


PASSENGER 


4-534  PSI 


NEG  OR  POS 


NEG  OR  POS 


PASSENGER 


4-5*4  PSI 


TEL:  315-568-581*1* 

Guaranteed  Parts  Company-Seneca  Falls.  New  York  13148 


SINTERED 

METAL 

ROTOR 


SINTERED  VANES 


FUEL 

INTAKE 

STRAINER 


PERMANENT 

MAGNET 


PRESSURE  RELIEF 
VALVE  CONTROLS  ' 
OUTPUT  PRESSURE 


FUEL  CIRCULATING 
THROUGH  HOUSING 
COOLS  AND 
LUBRICATES 


ARMATURE 


SELF-ALIGNING 

BEARING 


ACCOMMODATES  NEGATIV 
OR  POSITIVE  POLARITY 


ELECTRIC  FUEL  PUMPS 


• Immediate,  steady  fuel  delivery 

• Can  be  used  with  either  negative  or  poeltlve  grounded  ayatem 

• Motor  driven  rotary  vane  pump  with  Internal  relief  valve 

• Constant  prtaaure  minimize*  vapor  lock 

• Permanent  magnet  field 

• Eliminate*  flooding  and  hard  start* 

• No  diaphragms,  bellows  or  moving  seals 

• Universal  application 

• No  points  to  burn  out 

• Complete  . . . ready  to  Install 


FUEL  FLOW  CURVES 


^ — 

s 

» r— s- 

12  VOLTS 

1 l 

\ 

H\ 

V 

I 

lx  6 VOLTS 


The  chart  shows  the  free  flow  deliver/  curves 
under  normal  conditions,  and  under  ex- 
tremely cold  starting  conditions  when  as  little 
as  6 volts  ij  available  to  the  pump  Under  all 
conditions,  an  adequate  flow  of  fuel  is  avail- 
able. eliminating  hard  starting  and  costly 
down  time  With  the  pump  mounted  away 
from  the  engine,  vapor  lock  is  minimized 
Guaranteed  12  volt  electric  fuel  pumps  are 
capable  of  delivering  72  gallons  per  hour. 
More  than  enough  fuel  to  handle  all  peak 
load  conditions. 


0 10  20  30  40  50  60  70  80 


FUEL  DELIVERY  (GALLONS  PER  HOUR) 


TYPE 

FLEET 

12V 

71  4070 

6V 

71-4259 

PASSENGER 


71-4070* 
with  71-18-14U 


71-4259* 
with  71-18-14U 


HI  PERFORMANCE  INDUSTRIAL 


71-4594 


71-4070 


71-4259 


TEL:  315-56 

Guaranteed  Parts  Company-Seneca  Falls.  New  York  13148 


FUEL:  FILTERS 


771403  (Cont'd) 

Dodge  0i vision  77  46 
Foid  Courier  74-72 
CMC  Truck  72-56 
INC  Truck  70-57 
Jeep  Corp  74  63 
Mack  Truck 
Maria  76-71 
MG  76  73 

Plymouth  Division  77-64 
Snowmobiles  & ATV 
Subaru  76-71 
Sunbeam 

Volkswagen  I w Fuel  Ini ) 
Volvo 


779-4D0  Sintered  Bronze 
Filter  for  Carter,  Holley, 
Rochester  carbs  GM  cars 
4 truck  (4.  6.  8)  74-57; 
Popular  Marine 
applications 


779-411  (Pleated  Paper  4 
Inlet  Filter) 

Buick  75  68 
Cadillac  75-69 
Chevrolet  Division  76-75 
GMC  Truck  75 
Oldsmobile  Division  76  66 


779-407  'Metal  In-line 
Filter) 

8mm  inlet 

13  * 15  Metric  Thread 

outlet 

Toyota  72-69 


779-401  (Universal  Nylon 
In-Line  Filter)  V«"  inlet 

tube  outlet  tube 

ATV 

Garden  tractors 
Goll  carts 
Lawn  Mowers 
Motorcycles 
Outboard  motors 
Snowmobiles 


779-404  (Pleated  Paper  Fuel 
Pump  Filter) 

Cadillac  Seville  76 
Chevrolet  Trucks  74-60 
Dodge  Truck  76-60 
Ford  Motor  Co  Cars 
& Trucks  76-56 
GMC  Truck  72-60 


779-403  Metal  In-line  Filter 
wr/(2)  hoses.  4 clamps 
*i»”  inlet  tube 
*ie''  outlet  tube 

American  Mtr»  Corp 
75-70 

Austin  76-73 
Buick  Division  66-65 
Checker  Motors  68  58 
Chrysler  Division  77-46 


Gulf  + Western 
Manufacturing  Company 


Electric  Vehicle  Components 


Bohn  Heat  Transfer  Division 

1625  East  Voornees  Street 
Danville  Illinois  61832 
Telephone  217  446-3710 


neat  E*cnangers 


Air  to  a>r  liquid  to  air  and  liquid  to  liquid  designs  Custom  manufacture 


Michigan  Plating  & Stamping  Division 

i860  Alpine  Avenue  N W 
Grand  Rapids  Michigan  49504 
Telephone  616  363-4847 


Fuel  Tanks 


Supplier  to  automotive  industry  of  terneplate  stamped  and  welded  tanks 


Automotive  Marketing  and  Engineering  Center 

Detroit  Sa'es  and  Engineering  Office 
241 14  Research  Drive 
Farmington  Hills  Michigan  48024 
Telephone  313  478-8140 


Relays 

Miniaturized  12VOC  to  control  circuits  to  20  amperes 

Solenoids 

Build  to  customer  requirements 

Switches 

Build  to  customer  requirements 

Transducers 

Current,  Position  Pressure  Speed  Temperature,  Torque  Voltaya  - Build  to  customer  requirements 

voltage  Regulators 

12VDC  Solid  State 

Coilyer  Insulated  Wire  Division 

100  Miggmson  Ave 
Lincoln,  Rl  02865 
Telephone  401/723-7800 


Apparatus  Cables 

Single  conductor,  Type  A.I.A. 

IPCEA  S- 28- 357.  NEMA  WC-t,  Underwriters  Lab  Sizes  «4  AWG  and  larger  Asb  covered.  300V 
and  600V 

Appliance  Wires 

Single  conductor 

Coilyer  P-400  THHN  THWN  PVC  NYLON  in  those  sizes  which  are  19W  uncompressed 
U L Listed  Rate  AWM  105“C  Dry  and  80°C  in  oil 

Control  Cables 

Single  and  multi  conductor 

thermoplastic 

Coilyer  C-141  — PZR  — PE  NYLON  condrs  PVC  Jacket  600V.  1000V.  75*0 
Coilyer  C-140  — PVC  insulated  and  jacketed  600V 
Coilyer  C-143  — PE  PVC  conductors  PVC  jacket  600V  1000V 
Coilyer  C-153  — PE  NYLON  PZR  90*C.  PVC  |acket  600V,  1000V 
Coilyer  C-154  — THHN. THWN  conductors  Type  T C U L Listed 
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Butyl  Rubber  Base  Lining, 

the  same  lining 

used  in  aircraft  fuel  tanks 


Rugged.  14  gauge  Steel 
Construction  (Almost  3 times 
the  thickness  of  original- 
equipment  gas  tanks) 


Optional  Fuel  Indicator 
(Operates  along  with  original 
gauge) 


Inside  Baffles 


NTERSTATE  AUXILIARY  GAS  TANKS 


Top  Siphon 


HEIMER  TANKS  TESTED  UNDER 
RIGID  REQUIREMENTS  OF  FMVSS  301-75 

C Tikis  It  • reprint  of  article  tebmltted  ter  publication  to  trade  mayatiaet.) 


Heimti  loduairlea  lac  . of  Im  Antonio.  Tessa  iwmllt  r» 
tv  load  a ccafrini  cad  well  known  namh  firm  b conduct  furl 
leak  trill  on  InMreiate  (cc  lank  audrli  aimed  by  Hrimn  ell 
la  ca  effort  id  determine  if  their  coacirucuoa  fccturrc  cad  mount 
lac  pert • cad  ftwedum  complied  with  the  idm  enteric  of  Mf VII 
301-75.  Hrimn  mcaufccturec  there  ell  Meet  cuclllcry  tcakc 

Before  revelation  of  the  individual  levt  obfectleec  cad  pro 
cedurer  — and  the  rerullr  — there  feetr  thou  la  be  noted 

(I)  Recardlerr  of  the  poctllve  cr petit  of  any  of  the  teat  tad 
mga  It  cannot  be  raid  that  the  Meting  agency  certifier  or  "en- 
doteer  the  fuel  tankt  teated  — or.  technically,  even  that  they 
comply  *lth  FMVSS  30  1 75",  bee  cure  that  etandard  rrquiret  an 
arfttal  vehicle  cteth  leal  Thle  bring  highly  impractical  to  par 
form  the  reeearcb  group  uaed  Impact  elrd  lent  to  etmalalr  the 
vehicle  craah  Malt  ( Impact  tied  tern  and  other  nmulaiiont  are 
vary  commonly  utiluad  la  deMnmnina  comparable  data  on  ihla 
type  of  product  And.  In  the  word i of  the  reaearch  Arm.  The 
impact  clad  laata.  reproducing  vehicle  mounting  and  typical  im 
pat  I piuAles.  can  demonatralr  to  vehicle  chaeele  buildrrt  and 
vehicle  owaera  the  aapeclrd  rerponre  if  three  fuel  lanka  (abort  of 
direct  impact  > during  vehicle  teeting  in  accordance  with  FMVSS 
301  75  ) 

(5)  The  tankr  reive  led  by  Heimrr  for  leri.ng  are  repre  tenia 
nee  of  their  lmerrlale  line  All  InMreialr  auailiary  lanka  menu 
fat  lured  by  Hetmer  Induairlea  are  of  ol*  fieri  con  r true  lion . and 
Iheir  baric  declgn  and  weld  quality  are  Identical  Only  thoae  ear 
tenant  occur  which  are  dlclaled  by  Ihe  lot  at  ion  of  the  Metalled 
lank  on  the  vehicle  For  inttancr.  there  la  a Mandard  rear  All 
model  at  wrll  aa  a aide  neck  AU  The  model!  choren  for 
tealing  were  neck  All  modele.  Ihe  reckoning  being  that,  with  are 
eral  more  pant  and  a more  complea  hookup  ayrltm.  three  tankt 
teould  turely  be  the  onea  to  reveal  any  weaknear  In  lealing 

impact  norms 

Two  different  drcelrratlon  ve  lime  pniAIrt  were  uaed  one 
to  meet  the  30  mph  ( longitudinal I frontal  and  rear  moving  her 
ner  ctath  requirement!,  thr  other  to  meet  the  requirement!  of  the 
80  mph  lateral  moving  harrier  craah  Both  proAlea.  ai  implemented 
are,  In  the  caperience  of  the  Mating  agency,  repre  tentative  of  light 
truck!  and  light  truck  chaieia  of  leaa  than  10,000  CVWR 

TIST  PBOCIDUBI 

A Aature  that  mounted  the  Mat  fuel  tanka  In  the  acme  man 
ner  aa  on  a vehicle  waa  fabricated  by  Hetmer  Induairlea  The 
gnat  weight  of  thia  Allure  with  fuel  tanka,  fuel  and  Inatrumen 
tation  war  determined  and  Act  ateel  platea  of  an  equivalent  weight 
were  mounted  on  the  aled  to  adjuei  tied  paiametert  ao  lhal  Ihe 
dciired  impact  proAIri  could  be  produced  After  aaliafactcry  pu  I re 
ahapet  were  oblamed  the  Aalure  with  a leal  lank  waa  mounted 
on  Ihe  tied 

To  reduce  Ihe  danger  of  Are  and  logic  fumer  In  the  labora 
lory,  water  waa  uaed  lo  All  the  lanka  during  impact  Mala  only 
The  amount  of  water  uaed  equalled  In  weight  the  amount  of 
Stoddard  Solvent  tpeclAed  for  thla  teat  by  FMVSS  301. 75 


After  each  tank  completed  tit  impact  Mat  M waa  left  aa 
mounted  — and  obaerved  for  fuel  leakage  for  IS  minutea  Follow 
Mg  Ihla  period  the  trnk  waa  removed  Inm  the  Aature  placed  oat 
wooden  lad  piecea  and  lolled o-er  M accordance  with  require 
menu  Furl  apillage  lhal  occurred  dunni  the  rollover  and  dunna 
Ihe  tubaequeni  dwell  at  each  00'  increment  waa  noted  and 

lo  viiutll?  confirm  ill*  Action  aU  inii  full*  documented 

by  high  speed  muvw  cuwm 

The  iftiiBi  of  I h#  •»  lleimrr  linki  tndu  a ted  that  tank  imiaI 
thicknetA  and  wrld  quality  art  adequate  lo  MiMAtn  lank  Ui(  *|V*ty 
dunni  impact  tfcimrr  Industries  li  indeed  proud  ol  till  result 

On#  important  correction  waa  found  to  be  necessary  on  on# 
model  tested  Dunne  impact  in  the  30  mph  barrier  crash  test.  th« 
tank  slid  forward  on  Its  bracket  and  bn  the  Hcimer  fabricated 
Aature.  the  Alter  hose  tore  as  a result,  prrmittietg  some  of  the 
tank  s contents  to  spill  < Minor  dents  comprised  the  only  tank 
damage  observed  ) 

The  research  team  suggested  to  Hclmer  Industries  several 
methods  to  correct  the  deAciencv  of  the  tank  mounts  on  the  model 
la  question  — and  thus  prevent  its  sliding  One  method  was  to 
weld  metal  stops  on  the  tank  bottom  Hetrarr  h s already  made 
tbts  design  alteration  and  all  tanks  of  this  model  now  being  dis- 
tributed by  Hetmer  boast  this  improvement 

Hetmer  Industries  is  satisfied  that  ihe  rugged  construction  of 
their  Interstate  tanks  was  upheld  in  this  rigid  testing,  and  Hetmer 
Is  glad  to  hav*  been  made  aware  of  the  correction  needed  — and 
now  implemented 

(Note  The  research  Arms  Final  Report  AR1225.  with  ao 
companying  data  and  charts,  and  color  slides,  are  on  Ale  In  the 
ofAce  of  Hetmer  Industries  ) 

Aro  you  tolling  took*  Hint  kovo  boon  TESTED? 


The  MwmeMeb netted  nature  (rap re 
canting  vehicle  cheaais)  hat  bit' 
mounted  on  the  impact  clod  in  prepar- 
ation for  I eating. 


Hare  the  datura  la  In  pot  It  Ion  to  aim- 
utota  the  30mpti  front  and  collision 
Note  lights,  earnest  at  top  of  photo- 
graph 


The  nature  la  now  being  readied  tor 
Ita  20mph  latera1  moving  barrlgr 
craah 


lilt  i W Military  Or 


Mikrlwo  Tea  VI21I  V)  III  M’l 


Hsimer  Interstate  Auxiliary  Gas  Tanks  were  sample  tested,  using  a 
controlled  crash  simulator,  to  determine  their  ability  to  withstand 
the  6 forces  encountered  in  testing  under  $6. 1 . S6.2.  and  S6.4  FMVSS 
No.  301-75. 


r . _ 


Th>a  fuel  tank  hat  boon  removed  from 
the  datura  and  will  new  undergo  Ita 
final  tact  Placed  on  woodan  2>4 
piacaa  it  will  be  rolled  over  to  note  If 
spillage  occurs 
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CHOOSE  REAR  OR  SIDE  FILL  TANKS 


PICK'JP 


REAR  FILL 


NECK  FILL 


On  the  standard  rear  fill  there  is  no  body  work  required.  The  low  cost 
optional  side  fill  features  a locking  side  filler  door  The  inside  bed  tank 
is  available  only  as  a side  neck  fill 


Simply  drill  holes  in  the  pickup  floor,  drop  bolts 
through  the  tank  mounting  holes,  connect  the 
fuel  lines,  a.id  the  |Ob  is  done  No  straps  under 
the  tank  to  stretch  and  promote  body  noise 


• VTrol**  Oi*T*«S  mtl  ••»«* 


STANDARD 

MANUAL 
CHANGEOVER 
VALVE  IS 
STANDARD 
EQUIPMENT 


OPTIONAL  EXTRA 

LOW  COST  F'JEL  METERING 
WITH  ELECTRIC  CHANGEOVER 
VALVE 

On*  *«itch  op*r*t*t  your  tourc*  of 
fu*l  *nd  ndicitn  amount  of  fu*l 
'tmunmn  m tha  tank  t>»m(  u*#d 


MANUFACTURED  by 


RENTIER  iriDUSTRIES 


J m ft  W MtMi mry  Of 

Mr  Anlorwc  '•»  ftail  112  ttt-4474 


INTERSTATE  TANKS  ARE  MADE 
FOR  MORE  TRUCKS  THAN  ANY 
TANKS  ON  THE  MARKET 


SIDE  FILL 


The  BRONCO  TANKS  shown  can  be  mounted  on  either  the  passenger  „r 
driver  side,  and  fill  through  the  side  of  the  body  with  a neck  fill. 


The  (1973  and  Later  Model)  CHEVY  ANO  GMC  1ANK  can  be  installed  on 
the  driver  side  only  and  is  available  with  either  a rear-fill  or  neck  fill. 


The  ACROSS  THE  BED  TANK  shown  is  mounted  across  the  front  of  the 
bed  and  fills  on  either  the  right  or  left  side,  with  a neck  fill. 


The  SUBURBAN  TANK  can  be  mounted  so  it  will  not  interfere  vith  *he 
existing  factory  tank,  or  with  any  type  of  trailer  hitch.  Tank  can  be  ;ncuntt.d 
on  both  passenger  and  driver  side 

The  VAN  TANK  to  fit  most  popular  model  Vans,  mounts  under  the  body  on 
driver  side  only,  rear  fill  only 

SPARE  TIRE  REPLACEMENT  TANK  ia  available  on  some  models  in  a neck- 
fill  model 


ACROSS  THE  BED  TANK 


FORD  BRONCO 


CHEVROLET 
GMC  AND 
SUBURBAN 
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HEIMER  ALSO  MANUFACTURES 


THE 


liM  UNIVERSAL 


SPARE  TIRE 

Mounting  Bracket  t 

This  practical  and  popular  pickup  truck  item  has  plated  FLA1 
finish,  is  rust  resistant.  It  fits  all  size  pickup  tires  and 
widths  (including  foreign  models).  It  can  be  used  with  „ 
standard  spare  tire  locks. 


Mounts  j I If 
ON  SIOE  1 / 


V 


•-* 


v 


Mounts  j TV 
ON  ANY  1 1 
FLAT  SURFACE  / 


standard  spare  tire  locks. 


Easily  Installed!  All  Parts  Included. 


I \ w\ 


Mounts  BEHIND  CAB 

'JCV 


• • 


• J 


iimiteb  Warrant? 

on  Htimer-manufactured  Products 

PARTS.  One  year  from  date  of  installation  against  defects  in  material  and  workmanship. 

LABOR  One  year  from  date  of  installation  to  repair  or  replace  defective  parts,  based  on  published 
labor  time  schedule. 

No  other  warranty  or  guarantee  is  expressed  or  implied  Consumer  negligence  in  the  operation,  or 
use.  causing  malfunction  or  destruction,  of  the  product  is  not  the  fault  of  the  manfacturer  or  sell- 
ing agent 

WARRANTY  CLAIMS:  Claim*  on  defective  workmanship  must  be  sent  to  factory.  All  defective  materials  must  be 
returned  via  prepaid  shipment  Upon  inspection  and  determination  of  claims  warranted,  factory  will  replace 
material  at  no  charge.  return  replaced  material  to  customer  with  delivery  charges  prepaid  and  full  payment  of 
incoming  delivery  cost  No  materials  shall  be  returned  to  the  factory,  its  warehouses  or  distributors  w-thout 
expressed  permission  from  the  manufacturer  There  will  be  no  payment  for  repairs  made  to  our  tanks  without 
proof  of  purchase  Merchandise  will  be  returned  when  permission  is  granted  Send  prepaid,  and.  upon  disposition, 
material  credit  and  delivery  expense  will  be  credited  upon  decision  of  the  factory 


/ssgtegv  -ssem*  .^sater;  ygg«tegy  te»v 


MANijF  A TUMI  0 BY 


HEIR1ER  iriDUSTRIES 


3JM  ft  * MUftRry  Of 

s*«  am o«to  T»«  ?§in  »u  t;«  m*i 
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This  is  a constant  (O.C.)  duty,  normally  closed,  in-line  valve  to  be  used  in  gasoline  fuel 
line  up  to  35  PSIG.  Unit  is  U.L.  approved,  for  in-building  safety  applications. 


Will  shut  off,  electrically,  fuel  from  fuel  pump  to  carburetor. 

OTHER  APPLICATIONS:  Vacuum  control  valve,  pilot  valve,  drain  valve,  other  low  fluidic 

control.  Anti  theft  hidden  switch  etc.  6 volt,  12  volt,  24  volt,  48 
volt  (D.C.)  versions  available. 


CONTACT  ENGINEER  CLARENCE  FOX 

m T fZum*  Transportation  Marvel  Schebler/Tillotson  Division 

Sr  Equipment 

Borg  Warner  Corporation 

2195  South  Elwm  Road,  Decatur,  Illinois  62525 
Phone  217/4284631 

SKETCH 

NUMBER 

108 
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CONTACT  ENGINEER*-  CLARENCE  FOX 


HIGH  PRESSURE  VALVE 


. - — 

This  is  a high  pressure  fuel  lock  valve,  normally  closed.  Used  to  shut  off  or  start  high 
pressure  fuels  such  as  propane,  etc.  U.L.  approved  for  in  building  safety. 

Also  used  on  lift  trucks  and  on  diesel  trucks  to  control  high  air  pressure  flows. 

Available  as  D.C.  6,  12,  24,  48  volts. 


Transportation  Marvel  Schabler/Tillotson  Division 

Equipment 

Borg  Warner  Corporation 

2195  South  Elwm  Road.  Decatur,  Illinois  62525 
Phona  217/428-4631 


SKE TCH 
NUMBER 


closed  de 


may  be  varied  to  meet  customer  requirements 


ELECTRICALLY  OPERATED  VENT  VALVE 


*4/4.  % 


T T 


The  carburetor  Float  Bowl  Vent  is  a constant  duty  12  VDC  valve  designed  tor  low 
vacuum  application.  It  is  actuated  by  the  ignition  circuit  and  is  used  as  a carburetor 
bowl  vent  shut-off  device.  When  the  ignition  switch  is  turned  off,  the  valve  returns 
to  its  normally  open  de-energized  position  and  vents  existing  fumes  into  the  charcoal 
canister 


Mounting  bracket,  lead  wire  arrangement  design,  and  normally  open  or  normally 


Tr«nepc-tetkj« 

Equipment 


Marval-Schabler/Tillotion  Oivision 
Borg  Warner  Corporation 

2195  South  Elwm  Road.  Decatur,  Illinois  62525 
Phona  217  4284631 


CONTACT  ENGINEER  CLARENCE  FOX 


Sfy.  SKE  TCH 

DRamn  NUMBER 


i 

t 

>nui 


ELECTRICALLY 
CONTROLLED 
VACUUM  VALVE 


NO 


N C 


This  is  a constant  duty,  12  volt,  3 way, vacuum  valve.  The  valve  is  used  to  direct  either  carbure 
tor  spark  port  vacuum  or  atmospheric  pressure  to  ignition  vacuum  advance  mechanism  of  the  dis- 
tributor. All  three  fittings  are  made  to  accept  3/16"  inside  diameter  vacuum  hose.  The  coil  and 
terminals  are  nylon  encapsulated.  Two  male  blade  terminals  are  provided  for  customer  switch 
connection  and  remote  ground  connection.  2 way  versions,  normally  open,  or  normally  closer, 
also  available. 

These  parts  can  differ  in  tube  size,  terminal  configuration,  atmospheric  filters,  brackets,  coil 
resistance. 


CONTACT  ENGINEER  CLARENCE  FOX 


Transportation 

Equipment 


Marvel  Schebler/Tillotson  Division 

Borg  Warner  Corporation 

2195  South  Elwm  Road.  Decatur.  Illinois  62525 
Phone  217/4284631 
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Pu 


M 

BEN 
L 
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MELUEN  PRODUCTS  COMPANY,  INC 


PRODUCTION  DRIVE 

HARRISON.  OHIO  4 50  30 


Propane  Propane 


Model  No 

1072L23  MC 


1264130  MC 

30 

24  6 

1450L32  EC 

32 

25  5 

14561  35  EC 

35 

29  6 

1664L51  ER 

51 

41  6 

1664L51  DB 

51 

41  6 

1848U49  OB 

49 

387 

2064LB1  DB 

81 

64  79 

2464L112  DB 

112 

91  8 

1442H26  EA 

26 

21  1 

Overall 

Lenath 


72" 


67"  12" 


50"  16  75" 


56  1675" 


64  4 21  75” 


54"  26  75" 


42"  16  75“ 


Location* 


Eat. 

Shipping 

Wt. 


Upper 

45" 

Center 


Upper 

45" 

Center 


Upper 

45" 

Center 


Upper 

45' 

Center 


Removable 

Clamps 


Removable 

Clamps 


Removable 

Clamps 

Welded 

Brackets 

Rear 

Welded 

Brackets 

Bottom 


Welded 

Brackets 

Bottom 


Welded 

Brackets 

Bottom 


Welded 

Brackets 

Bottom 
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1970  1900  Dodw  Plymouth 


*Oevro*e i *CMC 
i'Sm  *aiva  mlormatior  &»**» 


MOTOR  HOME  AUXILIARY  TANKS 

• No  rust  or  fuel  contamination 

• Extremely  lightweight 

• Faster  installation  length 

— 


Frame  mounted 
For  all  Chassis  1 ton  ft  up 
30.  40.  50  gallon  capacities 

Measure  the  space  you  find 
available  on  your  vehicle 
Compare  your  measure 
ments  (depth  width  length  i 
to  the  dimensions  on  the 

f chart  below  and  pick  (he 
proper  sue  tank  to  M Oder 
by  catalogue  number 


'An  tanks  FHWI  certitiei 
All  tanks  designed  with  5N  (minimum)  vapor  spaci 


SPCCtriC  ATIOk. 


— D-  versions  — 

Depth  | Width  | Length 


Gallon 

Capacity 


Tank  Kit 
Shipping  Weight 


20'. 


5050 


2UV. 


one*  SING  INFORMATION 


Tank  Kits  include  Mounting  brackets  with  hardware 
threaded  tiller  neck  assembly  2 vented  gas  cap  tuei 
pick-up  lube  and  installation  instructions 


5030 


Pnce 


NOTE  All  line  kits  nclude  valve  titteen  toot  tuei 
hose  necessary  hardware  end  installation  instructions 


Price 


Fuel  Sender  Kits  nclude  Sending  unit  switch 
necessary  hardware  and  installation  instructions 


Recreational  Products  Marketing,  Inc. 
P.0  Box  7936.  Waco,  TX.  76710 
Tel:  817-754  5687 


International 


Stowart  Warner  Gauges 


50240 


*SIX  PORT  VALVE  KIT  - tor  futl  return  lyittmi  on  73 
80  GM  and  78  80  f or d truck*  can  only  he  utad  Wtth  tmgie 
auxiliary  lual  tank  kill  GM  mult  ba  utad  on  all  4M  angina* 
Ford  and  (»M  mult  ha  u»ad  on  all  angina*  with  3 'uai  l mat 
attachad  to  lual  pump  < I mat  to  tank  and  1 hna  to  cart>u*ato»i 


Caaaug 


r«*tar«gr> 

S*«la  Qm» 


The  Econo-Tank 
Merchandiser 
. . . SELLS! 


Ash  your 
distrfcutor 


MANUAL  4 ELECTRIC  FUEL  TRANSFER  VALVES 


Long  who*  r.ate  omy  «*  not  M Uaparda  o»  an on 
a^a— * oeaa  petup  tna*» 


IH3  <07?  CRavu^t  l QMC 
i960  *97 1 Oodga 
190.1  1972  Ford 
1973  197>  Ford  F 250  4WD 

1972  197*  Oodga 

1973  1979  Ford  f 250  4 A D 


1980  Ford 

*970  1980  OoUge 

IT  l 1 *M  - A ■ S' 

i*bea  apocia  .aiva  mtoanetion  re-ow 


Long  Whoa*  Baca 

1970  1900  'Ford 


Plymouth 


CHECK 


THfSI 


OUTSTANDING 


TiATUHiS 


Auxiliary 


Fuel 


Tanks 


Pickups 


& 


Vans 


|M%r 


Xli 


JLiii 


s'- n 

V 


ELECTRIC  FUEL 
1RANSFER  VALVE  KIT 

Kit  Includes 
e Electnc  valve 
e Toggle  switch 

• Instruction  sheet 

• Mam  Au»  decal 
e 2 bolts 

e 3 - hose  clamps 

• Wire  (25  tt.) 

Mir  #3  PEV 


MANUAL  4-PORT  FUEL 
TRANSFER  VALVE  KIT 

Kit  Includes 

• Manual  valve  «<  spacers 

• 3 • V,  « H elbows 

• 1 ■ V«  a H adapter 

• 1 • V*  plug 

j • 4 hose  clamps 
' • Instruction  sheel 

Mtr  04  PVK 
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This  QUICK  REFERENCE  SHORT  FORM  CATALOG  lists  standard  fuses  in  general  use  for  the 
protection  of  electronic  circuits  Dimensions  and  electrical  characteristics  indicated  are  for  reference 
only  For  specific  mechanical  tolerance,  request  a copy  of  the  applicable  engineering  drawing 
For  detailed  charts  on  time/current  characteristics,  ambient  derating  and  general  information  on 
fuse  selection,  request  a copy  of  Bulletin  BEL-100  Ratings  listed  are  stock  markings  Lower  and 
intermediate  ratings  are  available  on  special  order 
Fuse  catalog  numbers  identified  in  this  catalog  with  the  Underwriters  Laboratories  and  Canadian 
Standards  Association  symbols  are  listed  with  the  Underwriters  Laboratories  (File  No  E20624)  and 
meet  tne  requirements  of  UL  Standard  No  198  6.  and  are  certified  by  Canadian  Standards  Association 
(File  No  39772)  and  meet  the  requirements  of  CSA  Standard  C22  2 No  59-1972 
New  designs  and  ratings  are  continually  being  submitted  to  various  agencies  tor  certification  or 
listing  Copies  of  most  current  listing  cards  are  available  upon  request 


. k 1 

•;  • 

• 

• • <• 

BEL 

( 

FUSE 

o * ■/* 

J 

INC. 

198  Van  vorst  Street  Jersey  City  NJ  07307  • i?Oi  1 437  i)4bJ 

* 

n „ 

FX-2 


f 

■ ^ ■ 

[ 

BEL 

FUSE 

INC. 

t 

m 

198  Van  Vorst  Street  Jersey  City  NJ  07302  • >201 1 432  04bJ 

- 

• 

4.  / ' * 

% 

* 

• 

Ul  @ 


TYPE  3AG/3AP  NORMAL  BLOW  FUSES 


□ □ : 


catalog  no 

PLUG  IN  PIGTAH 
JAG  100  3AP100 

3AG125  3AP125 

3AP150 
3AP187 
3AP200 
3AP250 
3AP300 
3A°375 
3AP500 
3AGbOO  | 3AP600 
3AP750 
3AP800 
3AP1 


RATING 

AMPERES 

1/10 

1/8 


VOLTAGE 

SEE  LISTING  CARD 
125/250 
125/250 
125/250 
125/250 
125/250 
125/250 
125/250 
125/250 
125/250 
125/250 
125/250 
125/250 
125/250 


CATALOG  NO 
PLUGIN  | PIGTAIL 
3AG1  25  3AP1  25 
3AG1  5 3AP1  5 
3AG1  6 

3AG1  75I3AP1  75 


RATING  VOLTAGE 

AMPERES  SEE  LISTING  CARO  ] 
1-1/4  125/250 

M/2  125/250 

125/250 
125/250 
125/250 
125/250 
125/250 
125/250 
125/250 
125/250 
125/250 
125/250 
125 
125 


3K£ 


...  „ i 


TYPE  35B/3SBP  SLO-BEl  FUSES 


n ■o 


CATALOG  NO 
PLUG  IN  | PIGTAIL 


3SB010 

3SB031 

3SB040 


3SBP010 

3SBP031 

3SBP040 


RATING 

AMPERES 

1/100 

1/3? 

4/100 

1/16 

1/10 

1/8 

15/100 
3/16 
2/10 
1/4 
3/10 
3/8 
4/10 
1/2 
6/10 
7/10 


VOLTAGE 

SEE  LISTING  CARD 
125/250 
125/250 
125/250 
125/250 
125/250 
125/250 
125/250 
125/250 
125/250 
125/250 
125/250 
125/250 
125/250 
125/250 
125/250 
125/250 


CATALOG  NO 
PLUGIN  PIGTAIL 
JSB750  3SBP750 
3SB800  3SBP800 

■■1 


3SB 1 251  35BP1  25 


RATING 

amperes' 

3/4 

8/10 

1 


1/4 
■ 2 
6/1 
8/1 


VOLTAGE 

SEE  LISTING  CARD 
125/250 
125/250 
125/250 


1UI«.;  t '!■!-!-  Il| 


TYPE  8AG/8AP  NORMAL  BLOW  FUSES 


CATALOG  Ni 


VOLTAGE 


8AG375 
8AG500 
SAG  750 
SAG  1 
8AG1  5 

SAG? 

SAG?  5 

8AG3 

8AG3  5 

8AG4 


8AP375 
8AP500 
8AP750 
8AP1 
8AP1  5 


1?5/250 

125/250 

125/250 

125 

125 

125 

125 

125 

125 

125 

125 

125 


MICROBEL  MICRO  FUSES 


VOLTAGE 


catalog  no 


rating 


pigtail 


SEE  LISTING  CARD 


AMPERES 


MB100 

MB1?5 

MB200 

VB250 


MBP100 

MBP125 

MBP200 

MBP250 

MBP300 

MBP375 

MBP400 

MBP500 

MBP600 

VBP750 

MBP800 

VSP1 


electrical 


MB60C 

MB750 

MB800 


A " ' 

il 

' * * ' / 

BEL 

V 

FUSE  INC. 

ft 

/ 

198  V^n  Voisl  Slieel  JefsryCily  NJ  O/JO/  • ipil  1 D46J 

PLUGIN 

PIGTAIL 

AMPERES  SEE  LISTING  CARO 

SAG 100 

SAP  100 

1/10  125/250 

SAG 125 

8AP125 

1/8  125/250 

8AG?50 

8AP250 

1/4  125/250 

FUSE  MOUNTINGS  AND  CUPS 


SINGLE  BLOCK 


141  01*  ll*l 

1 „ .j^  . f 


141  01*  (1*1 

"f  T«._ 


DOUBLE  BLOCK 

a*—.  not*'?* 


*:u  ' 


: i : • 

ir  1 s 

f ' 


14*  J6| 

♦ 


FUSE  CLIPS 


4 I (Ml 


4*4  (11  • **L 


i t 


• in—  mo  type  (in 
(»* 


r* 

>41  \ IMDIA 


w«  mi 


• ’*■ 


m* — » 

— « >• — a»iin  1 — 4»(io»i 

-»J1J—  1 u 

(Y*  p C T »E  * ' >(1S* 


BEL  FUSE  MANUFACTURES  A LARGE  SELECTION  OF  FUSE  CLIPS  FOR  BOTH  250  INCH 
AND  5MM  FUSES  IN  ADDITION  TO  THE  CLIPS.  BEL  FUSE  ASSEMBLES  MOUNTINGS  TO 
BOTH  STOCK  CONFIGURATIONS  AND  TO  CUSTOMER  SPECIFICATIONS  FOR  DETAILS  ON 
MATERIALS  FINISHES  AND  OESiGNS  REQUEST  A COPY  OF  BULLETIN  MTG  78 


■M 

vT. 

■ 

• 1 



• 

TEMPERATURE  - TIME/CURRENT  CURVES 


EFFECT  OF 

AMBIENT  TEMPERATURE  ON  CURRENT  CARRYING  CAPACITY 


RELATION  OF 

PERCENT  OF  RATED  CURRENT  TO  BLOWING  TIME 


INTERNATIONAL  RECTIFIER 

SEMICONDUCTOR  DIVISION 

239  KANSAS  STREET  EL  SEOUNOO  CALIFORNIA  90244  USA  TELEPHONE  |219|  772-2000 


I«R 


SEMICONDUCTOR  FUSES 


Protective  Devices 


These  fast  acting  protective  fuses  have  an  all-welded  con- 
struction to  resist  thermal  fatigue  An  alumina  ceramic 
body  prevents  charring  and  arcing  when  they  operate 


U.S.  TYPE  FUSES  EUROPEAN  REPLACEMENT  FUSES 


Ma>  VhmS'Vi  | 130 

750 

500 

600  ] 600 

700 

00 

Ma.  Ar( 

770 

V 

850 

1 050 

1050 

1700 

, 

r 

1 150 

Voltage  iV) 

Data  Sheet 

8 001 

8 007 

8 003 

8 005 

1006 

8 004 

8 010 

8 010 

No  (PC  1 

Mom  RMS 

Current  iAi 

S 

Sf  13*5 

Sf75X5 

SF60C5 

SF60X5 

A 350  5 

R1000S 

1350  T 

8 

F 1000  8 

10 

SM3I10 

Sf 75X10 

SF60C10 

SF60X10 

Sf TOPIC 

A350  10 

1350  10 

Hi 000  10 

1? 

1350  1? 

E 1000  1? 

15 

Sf  13*15 

Sf  75*15 

SF60C15 

SF60X15 

SfOPlS 

A 350  15 

B1000  15 

11000  15 

16 

1350  16 

70 

Sf 13X70 

Sf 75*70 

SF60C70 

SF60X70 

SFT0P70 

AJ50  70 

B1000  70 

f 1000  70 

75 

Sf 13*75 

Sf  75*75 

SF60C75 

Sf 60*75 

Sf  T0°?5 

l 350  76 

E 1000  75 

10 

Sf 13*30 

Sf  76*30 

SF60C30 

SF60X30 

SFT0P30 

1350  30 

1000  30 

3S 

Sf  U*3S 

Sf  75*35 

Sf50PJ5 

SF60C36 

Sf60*35 

SFT0P35 

1350  35 

40 

Sf 13*40 

Sf 76*40 

Sf S0P40 

SF60C40 

Sf60*4C 

Sf  TOP 40 

f <000  40 

46 

Sf 13*45 

SF50P46 

SF60C45 

f 1000  46 

60 

Sf 13*50 

Sf 75*50 

Sf 50P50 

Sf60f50 

Sf60*50 

SfTOPSO 

55 

f 1000  55 

M 

Sf 13*60 

Sf 75X60 

Sf 50P60 

SF60C60 

Sf 60X60 

SFT0P60 

1350  60 

66 

ff  1000  65 

:o 

Sf 13*70 

SF75X70 

Sf50P70 

SF60C70 

Sf60*70 

Sf  .'OPTO 

75 

1350  15 

f ' '000  75 

E 1000  75 

»< 

Sf 13*80 

Sf 75*80 

Sf  50P80 

SF60C80 

SF60X80 

Sf  T0P80 

90 

Sf50P90 

SF60C90 

Sf 60*90 

Sf  70P90 

Ef  1000  90 

100 

Sf 13*100 

SF7SX100 

Sf SOP '00 

SF60C100 

SF60X100 

Sf TOP  100 

1350  100 

110 

ffiOOO  110 

175 

Sf 13X175 

Sf 75*175 

Sf SOP  175 

SF60C175 

SF60X17S 

Sf TOP 175 

1350  175 

150 

Sf 13X150 

Sf?5*l50 

Sf50Pl50 

SF60C150 

SF60X150 

Sf TOP  150 

T350  ISO 

ff 1000  150 

M 1000  ISO 

160 

1350  160 

175 

Sf  75X1 75 

Sf 50P175 

SF60C175 

Sf  60*175 

SFT0P1T5 

1350  175 

MMIOOO  175 

190 

M1000  190 

7000 

Sf 13*700 

Sf 75*700 

Sf 50P700 

SF60C700 

Sf  60*700 

Sf  T0P700 

1350  700 

MM  1000  TOO 

M 1000  TOO 

775 

Sf 75X775 

SF60C775 

735 

MM  1000  735 

760 

Sf  13*750 

Sf?5X?50 

Sf 50P750 

SF60C750 

SF60X760 

SFT0P750 

1350  750 

Ml 000  750 

775 

MMIOOO  7'5 

790 

MM  1000  790 

300 

Sf 13*300 

Sf 75*300 

Sf50P300 

SI-60C300 

Sf  60*300 

SFT0P30O 

1350  300 

MMIOOO  300 

350 

Sf 13*350 

SF?5*350 

SF50P350 

SF60C350 

SF60X350 

1350  350 

I MMIOOO  350 

400 

$713*400 

Sf 75*400 

Sf50P400 

Sf60C100 

SF60X400 

SF70P400 

11350  400 

MMIOOO  400 

460 

Sf  75*450 

Sf 50P450 

• SF60C450 

SF60X450 

600 

Sf 13*500 

Sf76»500 

SF50P500 

SF60C500 

SF60X500 

Sf  T0P500 

11350  500 

MMIOOO  500 

550 

SF50P550 

- K 

Sf 13*600 

SF75X600 

SF50P600 

SF50C600 

Sf60*6O0 

Sf  TOP600 

11350  600 

700 

Sf 13*700 

SF50P700 

Sf6oroo 

Sf 'OP700 

11350  TOO 

800 

Sf 13*800 

SfSOPMO 

Sf  hoc 800 

SFT0P800 

- - — 

NOTE  Ecr  manmum  DC  . tage  ifter  to  individual  data  sheels 


MICROSWITCH  - SFS2  (Data  Sheet  PD-8.009)  . . 

I R is  also  offering  a microswitch  with  adapter  as  a compan-  ,’,b  0 

ion  to  1700  and  11000  Fi  se  Indicator  (see  Figures  6 and  7) 


TVPE 

SES7 

UNITS 

Contact  Baling 

AC  60  Hr  rescstue  ad  * 750  VBMS 

4 

A RMS 

AC  60  h/  res  ■>'  ve  ad  • 17' VBMS 

6 

A RMS 

DC  resisi'we  'oad  > 110  V.i 

07 

Adc 

DC  resistive  toad  ii*  30  Vdc 

Adc 

Minimum  Working  Voltage 

Comact  to  contact 

1000 

VRMS 

Contact  to  Diacket 

1500 

.fiM 

no  v-  ■■■*■ 

NC  — * 

NC.-^  V< 
-no— 4 — > ItK 


Trimmal  Arrangement  of  Miaoswitifi 


__ 





i 
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SEMICONDUCTOR  FUSE  DIMENSIONS 


P»H  Numoet 


SF  13*510  30 
SM3X3S  to  60 
SF  13*70  to  400 
SF 13*500  to  tOO 


SF25*5lo30 
SF25X35  10  60 
SF25X70  to  200 
SF25X225  lo  600 


SF50P35  lo  60 
SF50P701O  100 
SF50P125  to  200 
SF50P250  to  400 
SF50P450  to  600 
SF50P700  to  600 


SF60C51O30 
SF60C35  to  60 
SF60C701O  too 
SF60Ct25to200 
SF60C225  to  400 
SF60C450  to  800 


SF60X5  to  30 
SF60*35  to  60 
$F60X/0to  100 
SF60X125to200 
SF60X250  to  400 
SF60*450  to  600 


SF70P10  to  30 
SF  70P35  to  60 
SF  70P70  to  100 
SF70P125  to  200 
SF70P250  lo  400 
SF70P600  to  800 


B 1000 
(1000 
E E 1000 
Ml  000 
MM1000 


Dimension*  , n In  ties  ant)  M timetet 


FUSE  INDICATORS  (Data  Shaat  PD-8.009, 

International  Rectifier  has  available  two  cleared  fuse  indica- 
tors, type  1700  rated  at  500  volts  RMS  and  type  1 1000  rated 
at  700  volts  RMS  The  indicators  should  be  connected  in 
parallel  with  a semiconductor  protective  fuse  (see  Figure 
13) 


Pan  Njmbei 


1 * 

* 1 

IffllDl 

inmi 

in 

181? 

46  0 

025 

6 35 

0 25 

64 

2187 

603 

6 35 

025 

C 4 

A 

B 

Fig 

immi 

immi 

immi 

10 

187 

47  5 

0 31 

79 

034 

86 

10 

2 19 

556 

0 bfe 

16  8 

0 73 

18  5 

10 

3 ?5 

82  6 

15 

38  i 

161 

409 

3 25 

826 

1 5 

38  1 

3 25 

82  6 

2 6 

71  1 

0 31 

7 9 

034 

86 

10 

308 

78  2 

0 66 

16  8 

0 76 

19  3 

12 

3 69 

33  7 

1 41 

35  8 

0 78 

19  8 

10 

4 45 

1130 

1 41 

35  8 

161 

40  09 

11 

4 45 

1130 

1 41 

35  8 

82  6 

A ^ ▼ a division  of  h/.IWT li  V / • 
electronic  instrunu  ntalion  & data  systt  mn 


I WKKT  TIIIKU  ST.,  MKIIIA.  P\  ■»<»♦>  < • tlaMVSMH 


R F ATTENUATORS  and  fuse* 

dr  to  5 ghz 

Fixed  • Kolan  • Progianimalde 

AlAN  INDUSTRIES,  INC. 

□ CUSTOM  ELECTRONICS 

device  black  Mix  • design  A fabrication 

KLINETICS,  INC. 

□ DATA  BUFFERS  STORAGE 

Intelligent  solid-»lalc.  « art  ridge 
ainl  floppy  disc 

COLUMBIA  DATA  PRODUCTS 
DATA  COMMUNICATIONS  SYSTEMS 

broadband  coax.  .MX)  mil/  liandwidth 

INTERACTIVE  SYSTEMS,  INC. 

DIGITAL  PANEL  INSTRUMENTS 

clocks,  rolls,  amps,  watts 
temperaturr.  pressure,  etc. 

NATIONWIDE  ELECTRONIC  SYSTEMS,  INC. 

ELECTRONIC  EQUIPMENT 
MAINTENANCE.  REPAIR  & 
CALIBRATION 

Full  Service.  NRS  traceability. 

Pick-up  A delivery. 

On  -ite  maintenance  A repair 

KLINETICS,  INC. 

INFRARED  PYROMETERS 

— 320  F to  +5000  K i — Ion  (I  to  +27«tO  • i 
Wide  to  verv  narrow  spectral  range. 

Target  sizes  down  to  0.020  dia. 

E’T 


r INTERACTIVE  GRAPHICS  DISPLAY 

Ra»ter  van  video  graphics  generator*. 
Multiple  di*p  « I ado  I • V. 

GRINNELL  SYSTEMS  CORPORATION 

Q MODEMS,  coax  cable 

Data  Od  .l>  Mega  bp-,  video,  audio,  etc. 

INTERACTIVE  SYSTEMS,  INC. 

MODEMS,  telephone  line 

()•  I Mega  bp-.  EDA  HD.  *>nc  A a-vnc 
Dial-up  A dedicated  line,  "bolt  Haiti* 

PENRIl  CORPORATION 

□ PAPER  TAPE  EQUIPMENT 

Reader*.  S|ionler*.  Printer* 

ADDMASTER  CORPORATION 

POWER  SUPPLIES.  LINE  ISOLATORS 

XC  lMl.  |H:-|H:.  Mu  nr-watt*  to  Mega  watts. 
Modular,  In-tom. 

Militaiv  • < iommereial  • Industrial 

CEA,  DIVISION  OF  BERKLEONICS 

Q PRINTERS 

( olumn.ii.lnip.nl.  I to  III  column*. 

ADDMASTER  CORPORATION 

□ RECORDERS.  ANALOG 

Strip  ( bait.  VY.  I to  12  pens 

HOUSTON  INSTRUMENT,  DIVISION  Of 
BAUSCH  & LOMB,  INC.  A OTHERS 

TEST  EQUIPMENT,  electronic 

Signal  geuciatois.  S|ie<trum  analyze-*. 
Deviation  meter-.  W lute  noi-e  test  «et*.  etc. 

MARCONI  INSTRUMENTS1 

•MARCONI  only 


A 


a division  nf  KLIXKTH  S,  / M . 


electronic  instrumentation  & data  syst(  ms 


9 \SKST  TIIIKU  ST  , MEDIA.  PA.  t9«r»3 


•»I.V5«.VVtHH 


Fuseholders 


Fusaholder.  porcelain,  edi&on  base 

30.* -125V  U.L.  Listed 

Porcelain  unglazed  body  IV  dia  x IV2"  high  x 2H 
across  ears  Glazed  pilot  nng  dia  x */»”  high. 

Ears  have  bushings  tapped  8 32  on  1 centers. 
Screw  shell  is  copper  alloy  nickel  plated 
Quick-connect  tabs 


No  9884-2 


Call  on  Leviton's  Custom  Design  Capability  Team 
for  personal  attention  to  your  requirements. 

Whatever  you  need— be  it  a consultation  with  the  engineering-wise  Marketing  Manager 
of  our  Appliance  Products  Division,  or  a full-scale  meeting  between  your  staff  and  ours, 
including  the  Chief  Engineer  of  our  Design  Capability  Team — you  II  find  that  the  session 
is  more  like  a think-tank  experience  than  the  usual  cut-and-dried  what-do-we-have-that-we- 
can-sell-you?"  Not  that  we  don  t have  a vast  product  line  to  show  you.  We  do.  We  offer  a 
complete  line  of  wiring  devices,  power  supply  cords,  wire  and  specialty  cable,  which  is  what 
we  mean  by  "Total  Capability  from  a Single  Source' . 

Phone  us  at  212-229-4040.  ext  532.  Or  write  Mr  Lou  Vlismas.  Marketing  Manager.  Leviton, 
59-25  Little  Neck  Parkway.  Little  Neck.  N Y.  11362 


Affiliates: 


LEX/ITOIM 


AMERICAN  INSULATED  WIRE  • PACIFIC  ELECTRICORD 


GM-277  J80 


FX-9 


fuse  Holders 


w&  / 


Stale  Road  Hill  Meadville  PA  16335 
Phone  (814)  724  6440 


ntt 

NATIONAL 

TCLTRONICS 


WVI8IOW  OF  .EAO 


■ “ A " • 

. >.  > • . i • 

* 

ur'~ 

■ t >■  ■ , : : -y  ■;>  ' V.-ivY 

• - - ' ■ . 


l] 


Fuse  Holders 


Stato  Road  Hill  M.-adville  PA  16335  V>.  VbnSir. 
Phone  <814,  724  6440  " ", 


PANEL  MOUNTED  FUSE  HOLDERS 


450 R 450F 


■■'WL— , 

M*.  -J 


450RA  450FA 


(3!  ft  € 


R NIHIO  CAP  F HUTIPC  O 
*»••» O CAP  SHOWN  ASOVf 


IN  LINE  FUSE  HOLDER 
449 


» •»  01* 


HOW  TO  OROER 

Specify  the  part  number 
trom  the  chart  which 
corresponds  to  the 
number  ot  fuses  you 
need,  followed  by  the  two 
digit  terminal  style 
identifier  Meat.  select  the 
alpha-numerical  indicator  A1  B1 
for  the  fuse  length  A2  B2 

desired  • A3  B3 

Eaample  A 423-04-A1 
would  indicate  a solder  1 
style  mounting  base 
capable  of  holding  three 
1 fuses 


« 

5/16 

-<  t-  5 8 ■ 


LOCATION  AND  NUMBER  OF  FUSES 
3 4 S 6 7 6 9 


ft 

t 

- r- 

g 

- > 

■ O' 

ft  • ft 

. - WTt 
^1  ( 

■+  * «*  * -A  V' 

. n ,♦  . . ..ji 1 

Jl  A*  ilL-ll  ms  ill 

<4  ; 

<6 

§ 

'D 

(fy  Gi 

\ 

• 

- e* 

EE  ♦ 

a 

JL 

_ _ 
jlt; 

"r~ii  it 'ip 

♦ Mf 

rj  • o ■£.  ' 

- C - C -*-C  1-  C 4-  £ 

NOTE 

A ALL  FUSES  ARE  1 4 DIA 


FUSE  CLIPS 
AS  REQ 


MTG  HOLES 
FOR  »6 
SCREWS 

TVD 


State  Road  Hill  Meadville  PA  16335  u^tronics 
Phone  (814)  724  6440  . «»0 


BASE  MOUNTED  FUSE  HOLDERS 


il 

!>  ' 1 


: 


i 33 


1 - r \ 

i 5 ' 0 ? i 


-/(  V— /tV 

MW  F:  ? W 

‘ ^ L 

LAI  lii  lai  Alai 

’I 

On 

7- 

— 1 

r*r  r*7  P7 

* 

•—4  * 

QUICK  DISCONNECT  FUSE  HOLDERS 


Width  o«  T *to 


1(7 


205 


250 


B 


A3 

1-3  i Fum 


B3 


i 


Division  o>  Genera*  Motors  Corporation 
P 0 Boi  431  Wanan,  Ohio  44486 


59  Series 
Female 
Terminals 


59  Series 
Connectors 


Pack  Con 
Female 
Terminals 


Pack  Con 
Male 
Terminals 


56  Series 
Female 
Terminals 


Pack  Con 
Female-H.D. 
Terminals 


56  Series 
Male 
Terminals 


T Pack  Con 
* Male-H.D. 
Terminals 


Pack  Con  I! 
Female 
Terminals 


56  Series 
Connectors 


Pack  Con 
Series 
Connectors 

Pack  Con  II 
Series 
Connectors 


. * 


**\  * 


Twist  Lock 
: Lamp 

Sockets 

Wedge  Base 
Lamp 
Sockets 


(°7 


Ignition 

Cable 


Ignition 

Terminals 


Ignition 
Boots  and 
Nipples 


Punch-Pack 

Ring-Spade 

Terminals 


•fill)  Speed-O-Matic 
ijy  Tooling 


Low  Profile 
Lamp 
Sockets 


FX-14 


In  engineering  in  design  and  in  manufac- 
turing capacity  few  if  any  producers  of 
automotive  energy  distribution  systems  can 
match  Packard  Electric 

Or  offer  you  the  servicing,  counseling  tech- 
nical knowledge  and  broad  experience  of  the 
Packard  team 
Your  own  task  force 

The  task  force  concept  gives  you  the  best  of 
both  worlds  manufacturing  testing  and  engi- 
neering facilities  combined  with  a responsive 
no-red-tape  capability  usually  found  only  in 
smaller  companies 

A qualified  Packard  sales  engineer  is  avail- 
able to  answer  questions  supply  additional  data 
and  provide  the  basis  for  a relationship  that 
resu  in  substantial  savings  m time  production 
and  dollars 
Testing  Facilities 

When  you  choose  Packard  you  II  also 
acquire  testing  facilities  that  include  engineering 
labs  a fleet  of  vehicles  that  log  ovar  a quarter  of 
a million  miles  per  year  and  access  to  all  General 
Motors  proving  grounds  and  test  facilities 


Division  of  General  Motors  Corporation 
PO  Bo*  431  Wan  an.  Ohio  44486 


- .V 

f - 

1 

PACKARD  ELECTRIC... 

remarkable  capability  at  your  call 


Manufacturing  capacity 

Judge  for  yourself— this  is  what  we  produce 
daily  98  000  miles  of  drawn  wire  35  million  ieet 
of  cable  extrusion  1 6 million  metal  parts  5 mil- 
lion molded  parts  over  a million  feet  of  conduit 
extrusion  and  820  000  rubber  parts 

We  process  more  silicone  compound  ttian 
any  facility  in  the  world  and  annually  use  58  mil- 
lion fuses.  5 million  pounds  of  steel  57  million 
pounds  of  copper  9 million  pounds  of  brass  46 
million  pounds  of  plastic  compounds  and  53  mil 
lion  automotive  lamps 

The  engineering  and  manufacturing  benefits 
of  Packard  Electric  are  myriad— and  can  result  in 
substantial  savings  in  time  product.on  and  dol- 
lars to  Packard  customers 

Innovation  is  our  tradition. 

Our  leadership  in  vehicle  wiring  is  widely 
acknowledged  Packard  was  among  the  first  to 
use  plastic  insulation  nylon  iacketmg  cross- 
linked  polyethylene  and  aluminum  core  c jble  in 
automotive  applications 

We  p'oneered  the  use  of  electronic  modules 
in  wiring  harnesses  the  use  of  special  wiring  in 
place  of  block  resistors  and  printed  circuits  cn 
mylar 

Fiber  optics.  High  Energy  Ignition  wiring 
side  terminals  for  batteries  fuse  blocks  con- 
voluted conduit,  high  performance  connectors— 
this  is  but  a small  sampling  of  the  innovation  the 
progressiveness  and  leadership  ct  Packard  and 
its  people 


Division  of  General  Motors  Corporation 
P 0.  Box  431  Warren.  Ohio  44486 


Boggs  & Stratton  l/C  engine  aluminum 
end  ten,  crcuit  breakers,  grounding  lug, 
industrial  cradle 


Standard  B&S  engine  small  endbel', 
fused  circuits,  grounding  lug.  industrial 
cradle 


Standard  B&S  engine,  small  endbell, 
fused  circuits,  grounding  lug,  small 
cradle 


Ag- Tronic"  uses  advanced  technology  to  manufac 
ture  superior  rotary  field  generators  from  1,000  to 
7,000  watts,  50  or  60  Hz,  m any  required  voltage 
and  phase  Two  oeanng  models  available  in  all 
sizes  for  belt  drive 


Available  options  on  ail  models  include  your 
■ “’Dice  of  receptacles,  battery  charger,  idle  control, 
and  e.ectnc  start  on  7 HP  or  larger  engines  A 
two-wheel  portability  kit  is  available  for  all  units 
with  an  industrial  cradle 


Ag-Tronic 
International,  Inc. 

PO  Be*  1106  Hastings  Nebraska  68901  USA 
PHONE  402-462-2181 


Ag-Tronic  Portable  Electric  Generators 


Precision  built 


Continuous  duty 


10,000  hour 
sealed  bearing 


.Built-in 

voltage  regulation" 


Solid  state 
rectifiers 


"51  SERIES" 


"53  SERIES" 


Rodent  proof 


Compact 

copper 

wiring 


Fungus  resistant 


High-volume 
cooling  fan 


High 

temperature 

insulation 


"52  SERIES" 


1,000  to  7,000  watts 


i Ag-Tronk  Portable  Electric  Generators 

■ 


KEARNEY  DIVISION.  264  Airport  Road.  Kearney.  Nebraska  68647  U S A Phone  308-237-2181 


; 


Ag -Tronic  Portable  Electric  Generators 


cic  Ironic  te 

■ uw  moAu<o<U*e  pfOQr«/i 


■ um  moAu«Mtwe  ptOQt+is 

KEARNEY  DIVISION.  364  Airport  Read,  Kearney.  Nebraska  68847  U S A Phone  308-237-2181 


120 

120/240 

120/240 

120/240 


50/25 


neDmune. 

moTon  GGnenaTORs 


Model 

CN 


DC  to  DC 


Silent,  dependable  power  . . . 

i i # 

no  environmental  pollution. 


Exclusive,  automatic  start  feature 
provides  instant  120  VDC  power  on  demand. 


The  exclusive,  patented  automatic 
starting  circuit  allows  the  REDI-LINE 
Motor  Generator  to  be  controlled  by 
the  off-on  switch  of  the  power  tool  or 
appliance  Current  isonly  drawn  when 
the  equipment  is  in  use.  thus  conserv- 
ing the  battery  charge  REDI-LINE 
Models  are  available  which  can  con- 
vert either  12.  24  or  36  VDC  to  120 
VDC  electrical  power 
The  CN  models  are  best  suited  for 
non-variable  speed  tools  with  brush- 
type  motors  and  high  ampere  rating 
(6  to  10  amps)  such  as  saws,  sanders, 
electric  wrenches  and  rigidmiils. 
Brush-type  motors  actually  run  bet- 
ter on  DC  than  on  Av  .jower. 

The  lightweight  portability  of  the 


Model  CN  REDI-LINE  Motor  Gener- 
ator provides  shop  convenience  in 
remote  sites  away  from  a main  power 
source  You  merely  connect  the  unit 
to  a vehicle  battery  or  a battery  pack. 
This  eliminates  the  inconvenience  of 
stringing  long  extension  cords  and  the 
attendant  problem  of  voltage  drop  in 
the  cords  Vehicle  engine  need  not 
run  while  motor  generator  is  being 
used  REDI-LINE  Motor  Generators 
run  quietly  and  do  not  pollute  the 
environment 

The  Model  CN  Motor  Generators  are 
very  popular  with  contractors  (build- 
ing, plumbing,  heating,  air  condition- 
ing). farmers,  equipment  repairmen 
and  maintenance  men. 


Honeywell 

HONEYWELL  MOTOR  PRODUCTS  PO  Box  106  Rockford  IL  61105  Phone  81 5/966-3600 


«une 


A practical  way  to 
power  electrical  equipment 
in  remote  areas 


Model  CN  with 
automatic  start 

1 20  VDC  output  — up  to  1100  watts 


Length  1 6V- Diameter  5V‘ 
Weight  23  lbs  Standard  3-prong 
receptacle 


Easy  installation  in  trucks,  vans, 
tractors,  RV’s,  boats  and  campers. 

' • MECs' -LINE  M ■ • Genei.;*  • - connected 
directly  to  a battery  or  any  D C power  source 
In  the  standard  installation  the  REDi-UNE  is 
bolted  to  any  available  surface  inside  the  engine 
compartment  nearest  the  battery  Connect  two 
leads  between  battery  and  unit  Specific  instal- 
lation instructions  are  included  with  every  unit 


Model  CN  REDI-LINE  Motor  Generator  ratings 


> . * * • 

Mod©! 

Battery 

Voltage 

* 

• • ' * 

• 

REDI-LINE  Output 

» ' % 

Volt* 

\y  _ |a_ 

. wOll* 

Mmpa 

Wiitt 

CN12U 

12 

.120  VDC 

io  *. 

1000 

CN24U 

24  . 

120VbC 

10 

1000 

CN36U 

36 

120  VDC 

u 

1100 

Simple,  compact  design  features  permanent  magnet  field 


REDI-LINE  Motor  Generators  have  a rotating 
armature  with  two  commutators  and  a perma- 
nent magnet  field  The  armature  has  a low  volt- 
age and  a high  voltage  winding  The  low  oltage 
operates  as  a DC  motor  The  high  voltage  wind- 
ing operates  as  a generator  The  efficiency  of 
this  construction  provides  instant  1 20  volt  AC  or 


DC  power  in  a compact  lightweight  package 
Outputs  from  500  to  1600  watts  are  available 
depending  on  the  model  selected  For  informa- 
tion on  Model  DA  REDI-LINE  Motor  Generators 
with  120  VAC  output  refer  to  Bulletins  PM486 
and  PM  4 56- 7 PM  4 78 


Honeywell 


HONEYWELL  MOTOR  PRODUCTS  PO  Bo*  106  Rockford  IL  61  105  Phone  81 5/966-3600 
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Model  DA  2 

HI  HI  TRAN 

Puam  SaiICIi 


Model  DA  24A 
REDI  LINE 

Motor  Generator 

The  ultimate  in  portable  or  back-up  120Vac  Power 

• 60%  more  power  ...  run  power  tools  and  The  new  REDI-TR AN  Power  Boost  System  pro 

appliances  up  to  800  watts.  aides  the  ultimate  in  Dortable  120Vac  oower  Two 


• Twice  the  ampere  hour  capacity  . . . 
run  power  tools  longer. 

• Automatic  charging  from  12-Volt  generator. 

• Uses  power  only  when  power  tool 
or  appliance  is  on. 


REDI-TRAN  Power  Boost  System 

consists  of: 

REDI  LINE  Model  DA  24A 

REDI-TRAN  Model  DA  2 

Motor  Generator 

Power  Switch 

length  15-21/32'' 

4-1  /2  wide 

dia.  5-1/16 

3-3/4  deep 
8 ’ high 

Power  Source  (not  furnished) 

1 12Vdc  mam  battery 
1 12Vdc  auxiliary  battery 

The  new  REDI-TRAN  Power  Boost  System  pro- 
vides the  ultimate  in  portable  120Vac  power  Two 
12Vdc  batteries  are  connected  in  series  giving  the 
advantages  of  a 24Vdc  power  source.  Battery 
current  is  dropped  by  one  half,  reducing  losses 
and  improving  battery  efficiency.  Ampere  hour 
capacity  is  doubled  to  allow  longer  use  of  power 
tools  or  appliances. 


The  Model  DA  24A  REDI-LINE  Motor  Generator 
is  designed  for  maximum  power  output.  It  is  rated 
at  800  watts  as  compared  to  500  watts  for  the  Model 
DA  12A.  tf"  js  providing  60%  more  usable  power. 
Heavy-duty  power  tools  such  as  10"  cross  cut  saws, 
or  appliances  using  up  to  800  watts,  such  as  micro 
wave  ovens,  can  be  operated  efficiently. 


Honeywell 


HONEVW  LL  MOTOR  PRODUCTS  PC  Box  106  Rockford  IL  61105  Phone  8 1 5^966-3600 


RBDI  oTRnn 


MOTOR  GENERATOR 


Power  on  remote  Job  Sites 
Emergency  BacH-up  Power 


The  REDI-TRAN  Power  Boos!  System  will  run  any 
motor,  appliance  or  variable  speed  tool  which  uses 
normal  A C.  current  within  the  nameplate  rating  on  the 
generator.  The  automatic  starting  feature  of  the  REDI- 
LINE  Motor  Generator  enables  you  to  control  the  power 
with  the  "off  and  on"  switch  on  the  tool  or  appliance 


• Auxiliary  Power  in  Boats 
and  Recreational  Vehicles 

• 120Vac  power  to  run  . . . 
Power  Tools  (up  to  12  amps) 
Furnace  Motors 

Freezers 
Sump  Pumps 

Communications  Equipment 
Television  Sets 
Microwave  Ovens 


When  power  is  demanded,  the  REDI-TRAN  Power 
Switch  automatically  switches  the  main  battery  and 
auxiliary  battery  into  a series  connection  providing  a 
24Vdc  power  source  thus  doubling  the  ampere  hour 
capacity  The  REDI-LINE  Motor  Generator  converts  this 
24VdC  power  into  120Vac  power  to.  operating  a wide 
variety  of  power  tools  and  appliances  When  the  tool  is 
shut  off.  the  REDI-TRAN  Power  Switch  automatically 
goes  to  the  charging  mode  by  reconnecting  the  batteries 
in  a parallel  connection  to  permit  recharging  from  a 
standard  12  volt  generator  All  electrical  loads  must  be 
removed  to  allow  the  system  to  go  to  the  charging  mode. 


Honeywell 

HONEYWELL  MOTOR  PRODUCTS  PO  Box  106  Rockford  IL  61 105  Phone  81 5/966-3600 
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HEAT  ENGINES 

(10-75  HP) 

WITH  AUXILIARY  COMPONENTS 


(CODE  HE) 


STANDARD  ENGINE 
EQUIPMENT 


VERTICAL  CRANKSHAFT 


As  Illustrated 

S O HP 

Model  131*22 
Type  011101 

3 0 HP 
Model  81232 
Type  0102  01 

3 0 HP 
Model  81332 
Type  0624-01 

S O HP 

Model  131232 
Type  01 11-01 

5 0 HP 

Model  131432 
Type  0112  01 

Air  Cleaner 

Dual  Element 

Dual  Element 

Dual  Element 

Dual  Element 

Dual  Element 

Bearings  Mam 

1 Plain.  1 Bali 

1 Roller  1 Bail 

1 Roller.  1 Ball 

2 Ban 

. ■ i 

Breather 

Vent  thru 
Air  Cleaner 

Vent  thru 
Air  Cleaner 

Vent  to 
Atmosphere 

Vent  thru 
An  Cleaner 

Vent  to 
Atmosphere 

Control 

Remote  with 
Choke-A-Matic 

Adjustable 

Governor 

Adjustable 

Governor 

Adjustable 

Governor 

Adjustable  Manual 
Friction.  Remote 

Crankshaft 

•260959 

•260932 

•260932 

•260958 

•260958 

Crankshaft  Rotation 

CCW 

CCW 

CCW 

CCW 

CCW 

Cylinder 

Cast  Iron  Sleeve 

Cast  Iron  Sleeve 

Cast  Iron  Sleeve 

Cast  Iron  Sleeve 

Cast  Iron  Sleeve 

MuMm 

Lo-Tone 

Oval  Lo-Tone 

Oval  Lo-Tone 

Lo-Tone 

Lo-Tone 

Fuel  T ank  Capacity 

2 Quarts 
1 89  Liters 

2 Quarts 
1 89  Liters 

3 Ouarts 
2 84  Liters 

3 Quarts 
2 84  Liters 

4 Quarts 
3 79  Liters 

Gear  Reduction  Ratio  6 1 

— 

Available 

Available 

Available 

Available 

Governor 

Mechanical 

Pneumatic 

Pneumatic 

Mechanical 

Mechanical 

Mounting 

— 

Flange 

Flange 

Flange 

Flange 

Oil  Capacity 

1 75  Pints 
83  Liter 

1 25  Pints 
59  Liter 

1 25  Pints 
59  Liter 

1 25  Pints 
59  Liter 

1 25  Pints 
59  Liter 

Oil  Dram 

Carb  Side 

Dual 

Dual 

Dual 

Dual 

Oil  Fill 

Carb  Side 

Dus 

Dual 

Dual 

Dual 

Paint 

Industrial  Gray 

Indu  .Inal  Gray 

Industrial  Gray 

Industrial  Gray 

Industrial  Gray 

Piston 

Aluminum 

Aluminum 

Aluminum 

Aluminum 

Aluminum 

Piston  Rings 

Cast  Iron 

Cast  Iron 

Cast  Iron 

Cast  Iron 

Cast  Iron 

Rewind  Starter  Position 

3 o'clock 

10  o clock 

10  o'clock 

10  o clock 

10  o clock 

Speed  Set  — No  load 

3500  PPM 

3300  RPM 

3300  RPM 

3600  RPM 

3600  RPM 

Valves 

Stellite*  E*haust 
with  Rotator 

Stellite'  E*haust 
with  Rotator 

Stellite*  Exhaust 
with  Rotator 

Stellite*  E »haust 
with  Rotator 

Stellite*  Exhaust 
with  Rotator 

Weight  Net 

30  25  Lb 
13  72  Kg 

24  50  lb 
11  0 Kg 

25  75  Lb 
1 1 68  Kg 

30  Lb 
1360  Kg 

31  75  Lb 
14  40  Kg 

ALL  I C SERIES  ENGINES  ARE  EQUIPPED  WITH  CAST  IRON  SLEEVE. 

BRIGGS  & STRATTON  CORPORATION 

Post  Office  Bo*  702  • Milwaukee,  Wisconsin  53201  USA 

TEL:  LlL-259-5333 

HE  2 


HORIZONTAL  CRANKSHAFT 


a o mp 

Model  195432 
Type  0111-01 

10  0 HP 
Model  221432 
Type  011101 

9 0 HP 

Model  2334 jl 
Type  0611-01 

10  0 HP 
Model  243431 
Type  0610-01 

16  0 HP 
Model  326431 
Type  0110-01 

16  0 HP 
Model  402431 
Type  0110-01 

IB  0 HP 
Model  422431 
Type  0110-01 

Dual  E lenient 

Dual  Element 

Dual  Element 

Dual  Element 

Dual  Element 

Oual  Element 

Oual  Element 

2 Ban 

2 Bali 

7 Bail 

2 Bail 

2 Bali 

2 Ban 

2 Ball 

Vent  thru 
Air  ClCMtwr 

Vent  thru 
Air  Cleaner 

Vent  thru 
Air  Ot**n<*r 

Vent  thru 
Air  Cleaner 

Vent  thru 
Air  Cleaner 

Vent  thru 
Air  Cleaner 

Vent  thru 
Air  Cleanet 

Adjustable 

Governor 

Remote 

A(j|untahk* 

Governor 

Remote 

Remote 

Remote 

Remote 

• 2614,16 

•261497 

•260152 

•260895 

•261218 

•261506 

•261579 

CCW 

CCW 

CCW 

CCW 

CCW 

CCW 

CCW 

Cast  Iron  Sleeve 

Cast  Iron  Sleeve 

Cast  Iron 

Cast  Iron 

Cast  Iron 

Cast  Iron  Sleeve 

Cast  Iron  Sleeve 

Pound  L O-  T one 

Square  Lo-Tone 

Square  Lo-Tone 

Square  Lo-Tone 

Standard 

Optional 

Optional 

4 Quarts. 

3 79  Liters 

6 Quarts 
5 66  Liters 

6 Quarts 
5 68  Liters 

6 Quarts 
6 68  Liters 

6 Quarts 
5 68  Liters 

Less  Fuel  Tank 

Less  Fuel  Tank 

Available 

Available 

Available 

— 

— 

— 

.4  > 

Mechanical 

Mechanical 

Mechanical 

Mechanical 

Mechanical 

Mechanical 

Fianqe 

Flange 

F lunge 

Flange 

Flange 

Flange 

F lange 

2 75  Pints 
1 30  Liters 

3 Pmts 
1 42  Liteis 

4 Pints 
t 89  L itets 

4 Pints 
t 89  Liters 

4 Pints 
1 89  Liters 

3 Pints 
1 42  Liters 

3 Pints 

! 4.’  if*»» ■«. 

Dual 

Dual  in  Crankcase 
with  Addliortai  in 
Crankcase  Covet 

Carh  Side 

Carb  Side 

Carb  Side 

PTOSide  Opp 
Starter  Bottom 

PTOSide  Opp 
Starter  Bottom 

Dual 

Extended 

Cam  Side 

Carb  Side 

Carb  Side 

Extended 

F x tended 

Industrial  Gray 

Industrial  Gray 

Industnal  G>ay 

Industrial  Gray 

Industrial  Gray 

Industrial  Gray 

Industrial  Gray 

Aluminum 

Aluminum 

Aluminum 

Aluminum 

Aluminum 

Aluminum 

Aluminum 

Cast  Iron 

Cast  Iron 

Cast  Iron 

Cast  Iron 

Cast  Iron 

Cast  Iron 

Cast  Iron 

10  o clock 

10  o clock 

Rope 

Rope 

Rope 

Rope 

Rope 

3600  RPM 

3600  RPM 

2900  RPM 

2900  RPM 

2900  RPM 

3600  RPM 

,3600  RPM 

Stellite*  Exhaust 
w tin  Rotator 

Stellite*  Exhaust 
with  Rotator 

Stellite*  Exhaust 
with  Rotator 

Stellite*  Exhaust 
with  Rotator 

Stellite*  Exhaust 
with  Rotator 

Stellite"  Exhaust 
with  Rotator 

Stellite*  Exhaust 
with  Rotator 

J6  50  Lh 
21  09  Kcj 

63  25  Lb 
28  69  Kg 

92  Lb 
11  ■ *.  ; 

96  Lb 
43  54  Kg 

106  50  Lb 
48  30  Kg 

80  50  Lb 
36  5'  Kg 

82  l h 

37  20  Kq 

POWER  DATA 

p '***'  •"* 1 "**  '*<*  slanaard  .inditi.ins.it  sea  hjromei^f  and  li>mpi*.Atut»  o«  60  *F  its  6*0  and  am  .1«*v»iop<«d  bom  lat'.'iatory  test  engines 

equipped  win  standa’d  m cleaner  and  muftlei 

rn,.  Ma»irnum  BMP  u've  'epresents  iinriormanie o*  labi'»atn>v  test  engines  Production  engine-.  * I devpi op  not  less  than  95  ot  th..  vi.i. ,mun>  BMP 
nhen  tested  a'tei  'un  m to  reduce  Inchon  and  a'ter  cleanout  ot  combustion  chamber  with  valves  ca'bu'etor  and  ignition  system  adiusted  to  'aboratoiy  standards 

Production  engines  *t>e"  sn.ppe.t  t.  develop  not  less  than  85  ot  the  Ma«imum  BMP 

Eng.ne  power  will  decease  -V  i to>  each  t 000  tt  .JOS  8 mi  above  sea  level  and  t*.  tor  each  I0*F  (5  6 "Cl  above  standard  temperature  ot  6D  F i *5  6 ‘Cl 

*1  ' ' A i •••at.  BMP  I . • I d speed  s*  d be  * the  the  m,t»  st>  am  the  Recommended  Wav. mum  Operating  BMP  curve  Complete  tr'ta  s 
ot  installations  requiring  operation  at  ether  than  the  re.  .immended  speeds  should  be  referred  to  the  'actoty  lot  approval 


BRIGGS  & STRATTON  CORPORATION 

Post  O'Ve  Box  702  • Milwaukee.  Wisconsin  53201  USA 

TEL:  Llli-259-?333 


HE-3 


Model  131432 


Sleeve.  Dual  Element  Air 
Cleaner.  Stellito*  Exhaust 
Valve  and  Seat.  Positive  Type 
Rotator.  Two  Ball  Bearings. 
Aluminized  Lo-Tone  Muffler. 
Chromed  Air  Cleaner  Cover 
and  Fuel  Cap 


Type  No  01 12  01  Horizontal 
Crankshaft  5 00  HP  Q 3600 
RPM  Bore  Stroke  2' t»". 
Displacement  12  57  cu  in 
206  0 cc  Flo- Jet  Carburetor 
Standard  includes  Cast  Iron 

M»  MAfTf 


BRIGGS  & STRATTON  CORPORATION 

Post  Office  Bo*  702  • Milwaukee  Wisconsin  53201  USA 

TEL:  UlU -259-5333 


OIL  DRAIN 

»oth  sides 


4 ft-24l>Nf-28 
TAP  I MIN  01PTM 

ON  S-  (127  01  8 C 


Model  221432 

Type  No  01 1 1-01  — Horizontal  Cleaner,  High  Oil  Fill  with  Dip- 
Crankshaft  — 10  00  HP  @3600  stick.  Stellite*  Exhaust  Valve 
RPM  - Bore3W.  Stroke  2V\  and  Seat.  Positive  Type  Valve 
Displacement  22  04  cu  in  — Rotator.  Two  Ball  Bearings. 
361.3  cc  Flo-Jet  Carburetor  Aluminized  Square  Lo-Tone 
Standard  includes  Cast  Iron  Muffler,  Chromed  Air  Cleanei 
Sleeve,  Dual  Element  Air  Cover,  and  Fuel  Cap 


10  7»  OIA  MOLES 

BRIGGS  & STRATTON  CORPORATION 

Post  Office  Box  702  • Milwaukee,  Wisconsin  53201  USA 

TEL:  UlU -259 -5333 
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Automotive 

Components 


Power 

Products 


New  Accounts  and  Contract  S~lea 
300  Renaissance  Center 
P.O  Box  43338.  Suite  1800 
Detroit.  Michigan  48243 
Telephone  313.508  7435 
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Avoid  Unnecessary  Design  and  Tooling 
Expense  . . . Take  Advantage  of  Proven 
Ford  Automotive  Components 

Gasoline  Engines  - Automatic  Transmissions  - Manual  Transmissions 
- Front  Axles  - Rear  Axles  - Drive  Shafts  - Power  Steering  Pumps 
-Power  Steering  Gears  - Metal  Stampings  - Plastic  Stampings  - Frame 
Components  - Steel  Forgings  > Latching  Mechanisms  - Emission 
Components  - Steering  Columns  - Trim  and  Accessories  - Gasoline 
Engines  - Automatic  Transmissions  - Manual  Transmissions  - Front 
Axles  - Rear  Axles  - Drive  Shafts  - Power  Steering  Pumps  -Power 
Steering  Gears  - Metal  Stampings  - Plastic  Stampings  - Frame 
Components  - Steel  Forgings  - Latching  Mechanisms  - Emission 
Components  - Steering  Columns  - Trim  and  Accessories  - Gasoline 
Engines  - Automatic  Transmissions  - Manual  Transmissions  > Front 
Axles  - Rear  Axles  - Drive  Shafts  - Power  Steering  Pumps  -Power 
Steering  Gears  - Metal  Stampings  - Plastic  Stampings  - Frame 
Components  - Steel  Forgings  - Latching  Mechanisms  - Emission 
Components  - Steering  Columns  - Trim  and  Accessories  - Gasoline 
Engines  - Automatic  Transmissions  - Manual  Transmissions  - Front 
Axles  - Rear  Axles  - Drive  Shafts  - Power  Steering  Pumps  -Power 
Steering  Gears  - Metal  Stampings  - Plastic  Stampings  - Frame 
Components  - Steel  Forgings  - Latching  Mechanisms  - Emission 
Components  - Steering  Columns  - Trim  and  Accessories  - Gasoline 


Industrial  Engine  Operations 
Ford  Parts  and  Service  Division 
300  Renaissance  Center.  Suite  1800 
P.O.  Box  43338 
Detroit.  Michigan  48243 
Telephone  313/568  7435 
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THE  STIRLING  ENGINE  COMES  OF  AGE 


The  search  lor  new  power  sources  tor 
a fuel-hungry  and  environmentally 
conscious  world  has  focused  on  the 
Stirling  engine  technology  has  now 
made  this  remarkable  powerplant  one 
of  the  most  attractive  alternatives  to 
the  internal  combustion  engine 


External  combustion  quiet, 
multifuel,  versatile 

The  Stirling  15  an  externa  combustion 
engine  that  converts  heat  into  driving 
power  by  continuous  heating  and 
coding  ot  a captive  working  gas  It 
can  tie  adapted  to  'un  on  airncst  any 
fuel  liquid  solid  or  gas  or  even 
sdar  energy 

Continuous  combustion  at  high 
temperatures  results  in  complete 
combustion  virtually  pollution- tree 
Nitrogen  oxide  levels  ire  very  low 
Cartio*  mono*  de  and  unburned 
hydrocarbons  are  almost  nonexistent 


runs  whispe r quiet 
Potential  iit.es  a'e  .1  ■ ■ st  hmitu 
Stirkng  engines  have  t»een  tested  n 
automobiles  and  boats  They  can  ai 
be  used  to  power  portable  electric 
generating  set!  wa'er  pumps  heat 
>ng  systems  and  'etrigeration  units 
A Staling  coqiho  iy  the  heart  ot  a 
new  total  energy  system  the  Stirlm 
Powe»  Pack  it  provides  1 clean  qui 
and  completely  Independent  sourer 
of  power  for  electrical  equipment 
lighting  heating  and  cooling 


the  Stirlm 

dean  qui 


Robert  Sifting  s design  >8 16 


And  without  the  rapid-fire  explosions 

Rider  *. if'--  pumping  engine  about  19 00 


H V Philips  generator  set  195 2 Swedish  Stirling  Engine  generator  set  prototype  1972 

STIRLING  POWER  SYSTE1E  CORP.,  P.O.BOX  1187,  7101  JACKSON  RD. 

ANN  ARBOR,  MI  1*8106  TEL:  313-665-6767 


Cy*nd*'  Work 


Dun  Iklt*' 


Ctanhtnalt 


**l«n  flump 


St*tl»>  noto> 


Magnetic  p>ug 


STIRLING  VIGO  ENGINE 
CROSS  SECTION 


STIRLING  POWER  SYSTE1E  CORP.,  P.O.BOX  1187,  7101  JACKSON  R0. 
ANN  ARBOR,  HI  U8106  TEL:  113-^5-6767 
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EFFICIENT  POWER, 

WHEN  AND  WHERE  YOU  NEED  IT 


Swept  volume  160  cc  (9  76  cu  in  ) 


Cylinder  bore  66  mm  (2  68  m ) 


Stroke  44  mm  (173  in) 

Power(max)  16  KW  (20  bp)  @ 3600  rpm 

Weight  100  Kg  (220  lbs) 


STIRLING  V1BO  ENGINE 
SPECIFICATIONS 


Engine  type  2-cyimder  V-type  90  degree 


Today  s production  model  Stirling 
V160  engine  was  designed  to  fill  the 
need  lor  a small  quiet  multifuel 
powerpiant 

It  is  engineered  to  take  lull  advan- 
t age  ot  the  basic  Stirling  engine  at 
tributes 

Low  noise  and  vibration  levels 
Muitifuei  capabilities 
Low  exhaust  emissions 
Low  lubrication  oil  consumption 
Those  design  objectives  are  met  by 
the  V160  Stirling  engine  developed 
and  manufactured  by  the  Swedish 
FFV  Group 

The  V160  is  a 90  degree  two 
cylinder  V-type  engine  Itisa 
single  acting  Stirling  engine  with 
one  compression  piston  and  one  ex 
pansion  piston  Between  the  cylinders 
are  the  combustion  chamber  re 
generator  and  gas  cooler  The  model 
number  is  derived  trom  the  engine  s 
160  cc  swept  volume 
When  compared  with  the  standard 
Otto-cycle  engine  the  Stirling  V160  is 
superior  in  several  important  areas 
noise  levels  exhaust  emissions, 
odors  vibration  and  fuel  economy 
Because  fuel  is  burned  in  an  exter- 
nal combustion  chamber  combustion 
by  products  don  t contact  pistons  or 
cylinders  Engine  oil  is  not  contami- 
nated This  contributes  to  engine  re- 
liability and  service  life  and  virtually 
eliminates  the  need  for  oil  changes 


POWER  CONTROL  SYSTEM 
STIRLING  ENGINE  V160 


STIRLING  ENGINE  V160 


I 


STIRLING  POWER  SYSTE1C  C0RP.,  P.O.BOX  1187,  7101  JACKSON  RD. 
ANN  ARBOR,  HI  U8106  TEL:  313-665-6767 


AIR-FUEL  SYSTEM 
STIRLING  ENGINE  V160 


ASK  US  ABOUT 
STIRLING  POWER 


The  Stirling  engine  is  a thoroughly  re- 
searched aretully  desigrwd  and 
tested  product 

Developed  and  manufactured  by 
the  FFV  Group  the  Vt60  Stirling  er>- 
gi'ie  is  ready  for  installation  m a wide 
variety  of  applications  requiring  out 
put  of  15  KVV  (20  hp)  or  u.»s 

The  V160  is  ava  able  as  a bare  ci ; 
gine  or  can  be  supplied  in  the  Stirling 
Power  Pat  k a modular  unit  com- 
plete with  an  electrical  generator 


In  e ther  configuration  it  offers  the 
wen  jstabiished  Stirling  engine  bene- 
fits low  sound  levels  multifuel 
cupab  ties  low  exhaust  emissions 
no  odors  minimal  lubrication  re- 
Quirements  iong  engine  life  and  low 
maintenance  demands 
Stirling  power  engineers  designers 
ii  d application  specialists  wi'l  be 
n.ippy  to  provide  detailed  .^formation 
mj'i  st  iss  ycur  specitic  power 
needs 

Please  contact  Stirling  Power  Sys- 
tems in  North  America  or  FFV  Indus- 
try Products  m Sweden 


Stirling  Power  Systems  Corpi 
PO  Box  1187 
7101  Jackson  Roari 
Ann  Arbor  Mi  48106 
Tel:  (313)665-6767 

FFV  Industnprodukter  AB 
S-581  82  Linkoping 
Sweden 

Tei  (13)2996  00 
Telex  50071  ffvipro  s 


;tirui\jc3 


FFV  Industri- 
produkter  AB 


■ ■ 


133S64 


1*5?  64 


CRANKSHAFT 

Length  of  crankshaft  is  measured  from 
mounting  face  of  flange  lo  end  of  shah 


OTKIR 

CRANK  SHAFT 
SPtCIIICATIONS 


NOTES 


A 

Anens 

R 

Remote  control 

t This  engine  is  noi  eligible  for  after 

E 

Electnc  starter 

Re 

Rewind  starter 

market  OEM  Discount 

FI 

Floal  carburetor 

RG 

Ring  gear  on  flywheel 

■ This  engine  is  not  eligible  for  return 

FR 

Front  oil  dram 

S 

Fide  otl  dram 

11  No  33329B  120  Volt  Electric  Staner 

K 

Kleen  Aire 

SO 

Side  discharge 

and  33635A  Blower  Housing  can  be 

Kw 

Keyway 

STO 

Standard  Engine 

installed 

McO 

McDonough 

WK 

Woodruff  Keyslot 

TECUMSEH  PRODUCTS  COMPANY 
Parts  Depot  Division  Grafton,  Wisconsin  53024 

TEL:  UlU -377-2700 


8 HORSEPOWER  (MEDIUM  FRAME) 
RIDER  APPLICATION 


3537'  3/82t  r*.  1/4  « 211/16K*  X 

[ | No  6WK 

3537  3/824  Tap.  H4  t 2 11  16Kw  X 

L_  M 6WK 

3537  3/824  Tap  14  . 211 16Kw  X 

Hi  «WK _! 

3 537  38  24  Tap  14.211  IbKw 

j 3537-  [3*24  Tap.  1/4  i 2 11/IBKw 


FI  R Re  Ik  [ S McOt 

Lx-L  1..  i i l — — 


SO  ; Ff  R E 3amp 


SO  175  |H  R ] ERe  3amp  X X FR  j At 


SERIES 


VI HT II. At  00  HP 


08700 

33644A 

ir 

0I780A 

33644A 

> J 

[r 

► 

017*1  A 

33644A 

\ j 

L 

08  762 

33644A 

r 

08763 

33644A 

r 

HORSEPOWER  @ 3600  RPV 


INCHES 


BORE  ft  STROKE 


MILLIMETERS 
CUBIC  INCHES 

DISPLACEMENT 

CUBIC  CENTIMETERS 

LUBRICATION 

GOVERNOR 

OUNCES 

OIL  CAPACITY 

MIlllUTECS 

POUNDS 

NET  WEIGHT  (APPROX) 

KILOGRAMS 

LENGTH  A UN  INCHES) 

HEIGHT  B UN  INCHES) 

WIDTH  C UN  INCHES) 

BOLT  MTG  CIRCLE  UN  INCHES) 


STANDARD  EQUIPMENT  ft  DIMENSIONS 


MOOEl 


8 HORSEPOWER  (MEDIUM  FRAME) 
TRACTOR  APPLICATION 


STANDARD  EQUIPMENT  b DIMENSIONS 


HORSEPOWER  (g)  3800  RPV 

1 y 

INCHES  I >1*  17173? 

BORE  b STROKE 

MIUIMETERS  1 79  31  i 64  3) 

CUBIC  INCHES  '9«i 

DISPLACEMENT 

CUBIC  CENTIMETERS  f 31127 

LUBRICATION 

Splash 

GOVERNOR 

tl-.L. 1 

WfKTVJOECJI 

OUNCES 

OH  CAPACITY 

Mllllt  ITERS 

710 

POUNDS 

NET  HEIGHT  (APPROX  1 

KILOGRAMS 

41 

709 

LENGTH  A (IN  INCHES' 

17 17732 

HEIGHT  B-  (IN  INCHES) 

'f>  1 64 

WIDTH  XT  (IN  INCHfS 

17  7537 

BOLT  MTG  CIRCLE  (IN  INCHES) 

J SB 

ENGINE  VARIATIONS 

CRANKSHAFT 

length  ol  crankshalt  is  measured  horn  drilled 
and  tapped  lace  an  the  cover  plate  to  end  ol 
shall  ' 

% X\ 

OIHER 

CR  AMM  SHAM 
SPtClMCAIIORS 


SERIES  908000  l HORIZONTAL '10  HPi 


fcfll  3336bfl  1"  75764  1874  Tap  IK  » 7 1 4Kw  CS  4 PP  FI  R 

Spotted  I I I III 


neo  xnobBir  2«ir  in  i z-inu* 


i 1*1  rffirt  lE  IMM'IM05!  I \mt 


NOTES 


CS 

Carburetor  side 

MF 

Massey  Ferguson 

STD 

Standard  Engine 

OS 

Dual  sides  oil  dram 

P 

Paper  an  cleaner 

t 

This  engine  is  not  eligible  lor  alter 

E 

Electric  starter 

PP 

Provision  lor  pulse  type  lual  pump 

market  0 E M Discount 

FI 

Float  carburetor 

R 

Remote  control 

m 

Ties  engine  a not  eligible  lor  return 

Kwr 

Keyway 

Re 

Rewind  starter 

TECUMSEH  PRODUCTS  COMPANY 
Parts  Depot  D 'vision  Grafton,  Wisconsin  53024 

TEL:  UlU -3 77 -2 700 


B 10700  33644A 


33644 A 1 


E Electnc  starter 

FI  Float  carburet?' 

K KleeoAire 

Km  Keyway 


NOTES 


TECUMSEH  PRODUCTS  COMPANY 

Parts  Derot  D vision  Grafton,  Wisconsin  53024 

TEL:  141^-377-2700 


R 

Re 

RG 

S 

SO 


Remote  control 
Rewind  starter 
Ring  gear  on  flywheel 
Side  oil  dram 
Side  discharge 


STD 

wk 

a 

8 


Standard  Engine 
Woodruff  Keyslot 

This  engine  is  not  eligible  for  return. 
No.  333290  120  Volt  Electric  Starter 
can  be  installed 


10  HORSEPOWER  (MEDIUM  FRAME) 
RIDER  APPLICATION 


STANDARD  EQUIPMENT  b DIMENSIONS 
MODEL 

•i  y)  36U0  RPM 


BORE  b STROKE 


INCHES 

millimeters 

CUBIC  INCHES 


DISPLACEMENT 


LUBRICATION 

GOVERNOR 

OIL  CAPACITY 


CUBIC  CENTIMETERS 

OUNCES 

MILLILITERS 


VM100 

CAST  IRON  BORE 

100 

33/16  i 2 1 7/32 


80  96  . 6431 
20  20 


NET  WEIGHT  (APPROX 

KILOGRAMS 

LENGTH  A"  ON  INCHES)  ZI^ZZZj- 

HEIGHT  B ' ilN  INCHES) 

AIIHH  C IN  INCHES! 

BOLT  MIG  CIRCLE  (IN  INCHES) 


33106  I 

Pump 

Mechanical 

~32~ 


186 

133664 
13516 
1457  64 
8 Er  10 


ENGINE  VARIATIONS 

CRANKSHAFT 

length  ol  cran'«shaft  is  measured  from 
mounting  face  of  flange  to  end  ol  shaft. 


STD 


HE  14 


NOTES 


TECUM SEH  PRODUCTS  COMPANY 

Parts  Depot  D vision  Grafton,  Wisconsin  53024 

TEL:  Ulh -377-2700 


Dual  sides  oil  dram 
Electric  starter 
Float  carburetor 
Kevwav 
Manual  control 


10  HORSEPOWER  (LARGE  FRAME) 
INDUSTRIAL  APPLICATION 

STAN0AR0  EQUIPMENT  it  DIMENSIONS 


SERI[S*^l#njWORC5]NTAf|lO  Q H P 


33411  I'  329  64  1 14  Thread  f»S  ‘ 6*  FIM  ' X ’ Rope  SS  P'x'OS'x' 

2339;  I"  314  ‘ 38  24  Tap  1 4 , 2 7 16Kw  “PS  6|  PP*' FhM  X~E  ' SS20*  X*P"'D$'~X~ 


MODEL 


I HORSEPOWER  £>  3600  Rl>V 

INCHES 

BORE  Er  STROKE 

I MILLIMETERS 

CUBIC  INCHES 

DISPLACEMENT 

CUBIC  CENTIMETERS 

LUBRICATION 

GOVERNOR 

OUNCES 

OIL  CAPACITY 

MILLILITERS 

POUNDS 

NO  WEIGHT  APPROX.) 

KILOGRAMS 

LENGTH  A UN  INCHES) 
f HEIGHT  B"  UN  INCHES' 
i MOTH  C 'IN  INCHES 
BOLT  MTG  CIRCLE  UN  INCHES) 


i 2 

' ' . :■ 


f V V; 

i . . I 

> ^ '-A  . 


* Iv 


ENGINE  VARIATIONS 

CRANKSHAFT 

Length  of  crankshaft  is  measured  from  drilled 
and  tapped  face  on  the  cover  plate  to  end  ol 
shall 


* t 


OlHfR 

CRANK  SHAH 
SP«:incA!toNS 


33397  l 3 1 4 38  24  Tap.  1 4 « 2 7 16Kw  PS  6 PP  FI  R X Rope  SS  P OS  X 


STOa 
* STD«15 


STOb  7 


Paper  air  cleaner 

Provision  for  pulse  type  fuel  pump 
P.T.0.  sde 
Remote  control 
Solid  State 


HH100 
CAST  IRON 

10  0 

I 3516  I 234 

1 84  14  « 69  85 

23  ?C 


368  38 
Splash 
Mechanical 

52 


381 
1818 
17 1316 
14  1516 
5 Ej  612 


STD 

■ 

7 

15 


Standard  Engine 

This  engine  is  not  eligible  for  return 
No  <30133  12  Volf  Electric  Starter 
can  be  installed. 

Engine  includes  730198  switch  panel 


^Aeroquip 


INDUSTRIAL  DIVISION 

1225  W Mam  Straat.  VAN  WERT.  OH  45891 
Phot*  419  238-1 1 90 


Aeroquip  = the  Reusable 
Fitting  Concept 


S3 


Cut  hose  to  length 
Screw  on  socket 
Screw  in  nipple 


Benefits  of  Aeroquip  Bulk  Hose  and  Reusable  Fittings 

1 Reduce  downtime  on  equipment  when  hose  line  re 
placement  is  needed  by  reusing  the  fittings  with  bulk 
hose 

2.  When  fitting  replacement  is  necessary  a few  fittings 
with  bulk  hose  provide  the  ability  to  make  any  needed 
hose  line. 

3 All  types  of  equi  ment  can  be  serviced  with  the  same 
small  hose  and  fitting  inventory 

4 Hose  assemblies  can  be  made  on  the  job  using  hand 
tools 

5 Equipment  plumbed  with  reusable  fitting  hose  assem 
blies  carries  a built-in  fitting  inventory  when  hose 
must  be  replaced 

Aeroquip  Corporation  was  founded  in  1940  to  manufac- 
ture and  sell  a new  type  of  reusable  fitting  for  high  pres- 
sure hose  lines  The  idea  'hen.  as  now.  was  that  a reusable 
fitting  would  reduce  the  cost  of  replacement  hose  lines 
and  through  its  field  assembly  capability,  reduce  equip 
ment  downtime  when  a hydraulic  hose  line  needed 
replacement 

The  origination  of  the  reusable  hose  fitting  concept  was 
particularly  timely  as  the  nation  was  about  to  become 
involved  in  a war  in  which  keeping  our  aircraft  operational 
was  vitally  important  It  was  practically  impossible  to 
stock  the  many  lengths  and  types  of  made  up  hose  lines 


world  wide  To  ground  a plane  for  a failed  hose  line  while 
a replacement  factory  assembled  line  was  shipped  from 
"the  States"  was  unthinkable  Today  it  is  equally  un- 
thinkable to  stop  a production  line  or  deadline  an  expen- 
sive piece  of  construction  equipment  while  a hose  line  is 
shipped  from  the  factory 

Even  though,  over  the  years,  the  Aeroquip  product  line 
has  been  expanded  to  include  factory  crimped  and  field 
crimped  hose  lines,  the  Aeroquip  Reusable  Fitting  re- 
mains the  best  insurance  against  downtime  due  to  fluid 
line  failures  on  expensive  equipment  And,  while  sophisti- 
cated equipment  is  available  for  high  volume  hose  and 
fitting  assembly  operations,  you  can  still  put  Aeroquip 
fittings  and  hose  together  with  a few  simple  hand  tools 


• f # 

e $ 


HM-2 


^Aeroquip 


INDUSTRIAL  DIVISION 

1225  W Mam  Straai.  VAN  WERT.  OH  45891 
Phont  419 233  ft 90 


Working  together  over  a seven  year  period,  a team 
of  Aeroquip  chemists  developed  and  discarded  over 
a thousand  rubber  materials  before  discovering 
the  material  used  in  Aeroquip  AQP  Hose  In  their  search 
they  had  a single  goal  - to  develop  the  finest  possible 
hose  for  industrial  applications — the  ultimate  product 
possible  with  currently  available  fabrication 
techniques,  at  a competitive  cost 

Tha  impressive  results  of  these  efforts  are  shown 
below  in  terms  of  superior  operating  characteristics 


The  evolution  of 
the  scientifically 

superior  hose 


TV 


Aeroquip  FC194  AQP  Hose  (exceeds  SAE100R1) 

FC194  AQP  Hose  is  designed  for  the  medium  pressure  range  of  hydraulic 
applications  as  set  forth  in  the  SAE 100R1  specifications  In  these  applications 
comparative  testing  proves  it  to  be  superior  to  standard  SAE100R1  hoses 
FC194  AGP  Hose  has  withstood  1 000.000  impulse  cycles  at  continuous  300  F 
fluid  test  temperature  and  SAE100R1  impulse  pressures  (The  SAE100R1 
standard  requires  only  1 50.000  cycles  at  *200  F fluid  temperature  I 


Aeroquip  FC19S  Blue  AQP  Hose  (exceeds  SAE100R2) 

FC195  AQP  Hose  has  withstood  a minimum  o*  1,000.000  impulse  cycles  at 
continuous  • 300  f fluid  temperature,  at  standard  SAE100R?  test  pressures 
in  all  sires 

Here  it  should  be  stressed  that  while  certain  other  SAE100R2A  hose 
constructions,  under  the  same  test  conditions,  will  sometimes  approach 
1, 000.000  cycles  the  tubes  of  these  hoses  by  then,  have  hardened  into  a brittle, 
nonelastomeric  material  Flexing  of  the  hot<-  will  produce  cracks  in  the  tubes 
The  FC195  AQP  mner  tube  after  1.000.000  impulse  cycles  at  *300  F only  gains 
a few  points  m Ourometer  hardness,  and  still  retains  its  elastomeric  quality 


Aeroquip  PC 300  Blue  AQP  Hose  (exceeds  SAE100R5) 

FC300  AQP  Hose  far  exceeds  the  impulse  test  requirements  of  SAE100R6. 
having  withstood  over  1 000.000  impulse  cycles  at  a continuous  * 300  F fluid 
temperature  It  outlasted  standard  SAE  100R5  hoses  under  the  same  impulse 
test  conditions  by  factors  of  from  10  to  1 up  to  40  to  1 . depending  on  si/e  I The 
SAE100R5  specification  only  requires  150  000  cycles  at  • 200  F) 

Under  long  term  test  conditions  of  • 300  F circulating  engine  oil, 
combined  with  flexing  and  high  ambient  temperatures.  FC300  AuP  Hose 
outlasted  competitive  SAE100R5  and  SAEJ1402  constructions  by  a minimum 
of  two  to  one  and  in  some  cases  as  high  as  five  to  one 


Aeroquip  FC350  AQP  Hose  (meets  DOT  FMVSS  106) 

Aeroquip  FC350  AQP  Hose  incorporates  a tube  made  from  the  AQP  com- 
pound and  includes  a new  textile  inner  braid  and  cover  which  are  much  more 
heat  and  abrasion  resistant  than  the  conventional  cotton  inner  braid  and 
covers  used  in  most  truck  hoses  It  has  a single  wire  braid  reinforcement 

Laboratory  tests  such  as  circulation  flex,  abrasion  and  *300  F aging 
show  that  FC350  AQP  hose  can  last  up  to  five  times  longer  than  other 
conventional  hoses 

AQP  hoses  withstand  long  exposure  to  fluids,  including  lubricating  oils 
and  fuels 


Aeroquip  2661  Blue  AQP  Hose  (exceeds  SAE100R4) 

2661  AQP  Hose  has  been  extensively  field  tested  in  chemical  plants  and  tank 
truck  applications  to  assure  its  flexibility,  good  strength,  abrasion  and  weather 
resistance,  and  excellent  fluid  compatibility  The  tube  has  proved  resistant  to 
most  chemicals,  concentrated  acids,  solvents  petroleum  products,  as  well  as 
petroleum  based  and  fire  resistant  hydraulic  fluids,  many  of  which  could  break 
down  common  rubber  compounds  It  also  has  proved  ideal  for  SAE100R4 
hydraulic  return  line  applications  handling  most  types  of  hydraulic  fluid 


■^Aeroquip 


keroquip 


,*  INDUSTRIAL  DIVISION 

veroquip  1226  W.  Mam  Straet,  VAN  WERT.  OH  45891 
1 1 Phone:  419-238- 1 190 

Leadership  in  fluid  system  components 


Research  and  development  have  always  been,  and 
continue  to  be,  important  activities  at  Aeroquip 
Aeroquip  has  pioneered  with  precharging  couplings 
for  refrigerant  applications,  automatic  fueling  cou 
plmgs,  connect  under  pressure  couplings  for  farm 
equipment  applications  and  high  pressure  couplings 


for  severe  water  blasting  applications  Many  other 
developments  and  product  variations  result  in  the 
most  complete  line  of  fluid  connections  for  the  largest 
variety  of  fluids  and  applications  offered  by  any 
manufacturer 


1 4^. 

V « 

i «-  - d 

H “ IP 

I • 9 

k 

r • \ 

r 


eroquip 


■A 


,eroquip 


INDUSTRIAL  DIVISION 

1225  W Main  Street.  VAN  WERT.  OH  45891 
Phon a 419  238  1190 
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For  more  than  thirty  years  Aeroquip  has  been  the  leading 
supplier  of  flexible  hose  lines  and  quick  disconnect  coup- 
lings to  industry  and  the  military  Hose  lines  with  Aeroquip 
quick  disconnect  couplings  were  an  Air  Force  standard  in 
World  War  II  for  aircraft  brake  applications  which  needed 
frequent  takedown  and  service  Tims  advantage  pius  proven 
reliability  soon  made  Aeroquip  quick  disconnect  couplings 
'*■" istrial  leader 
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Product  Features 

Bundy  Electricweld  iseconomi 
cally  priced  single  wall,  low  car 
bon  steel  tubing  with  high  burst 
strength,  close  tolerance  gaging 
and  smooth  surfaces. 

This  high  quality  tubing  is  manu 
factored  by  continuously  forming 
a single  strip  of  low  carbon  steel 
into  a tubular  shape  with  butted 
edges  which  are  then  resistance 
welded.  The  internal  bead  is  held 
to  a minimum  and  all  external 
flash  is  removed.  All  tubing  ship 
ped  in  coils  is  pressure  tested  to 
assure  leak  free  quality. 

Depending  on  your  needs,  Electric 
weld  is  offered  in  as  welded,  cold 
I drawn,  or  annealed  forms.  Typical 

surface  treatments  include  terne 
coating  (nominal  85%  lead  15%  tin) 
i and  super  terne  coating  u heavier 

application  of  the  protective  alloy) 
♦or  automotive  applications  and 
copper  flash  coating  for  refrigerator 
^ uses. 

i Electricweld  offers  excellent  form, 

bility  characteristics  This  allows 

I the  fabrication  of  uniformly  accur 

ate  parts  to  fit  almost  any  design 
requirements. 

| The  tubing  can  be  swaged,  notched, 

punched,  expanded,  compressed, 
flattened,  cut,  formed  and  rolled 
, into  almost  any  form  necessary 
for  your  application. 


Diameter,  Length  and 
Tolerances 

Electricweld  is  available  in  straight 
lengths,  limited  only  by  shipping 
restrictions.  In  0 D.  sues  up  to 
3/8  in.,  it  can  be  ordered  in  bulk 
coils  up  to  10,000  feet  for  conven 
tent  handling.  Custom  cut  lengths 
and  special  packaging  may  also  lie 
specified  to  suit  your  needs 

Bundy  offers  Electricweld  in  44 
standard  combinations  of  outside 
diameter  sues  and  wall  thicknes 
ses  all  held  to  close  tolerance 
limits 

TOLERANCES  Standard  Sues 

Outside  Diameter 

3 16-in.  through  3 8-in. 

. . . t 003-m. 

7 16-m.  through  5 8-m. 

. . . ♦ 004-m. 

3 4.m.  through  1 3 8-m. 

. . . +.  005  m. 

Wall  Thickness 

all  sues  ♦ 002,  ♦ ,0035-m. 


5,000  feet  tong  Electricweld  coifs 
quality. 


Special  Sixes 

Some  applications  require  specially 
sued  Electricweld  tubing.  The  ben 
efits  available  from  standard  pro 
ducts  may  tie  obtained  by  either 
sinking  or  pin  drawing  standard 
tubes  to  your  specifications. 

Sinking  is  generally  used  when  the 
outside  diameter  of  the  tubing  must 
be  reduced.  The  process  is  accom 
plished  by  drawing  the  tube  through 
a die.  The  approximate  wall  thick 
ness  of  the  original  tube  is  mam 
tamed  yet  the  O.D.  is  reduced 
to  the  new  dimension  and  can  be 
held  to  as  close  as  ♦ .001  in. 

When  both  the  inside  and  outside 
diameters  of  the  tubing  are  crib 
cal,  the  tubing  can  be  pin  drawn. 

In  this  case,  standard  tubing  is  pul 
led  through  a die  and  over  a pm 
while  suing  the  outside  and  inside 
diameters.  The  standard  tolerance 
for  both  the  outside  arid  inside 
diameters  of  pm  drawn  tubing  is 
♦ .002  in.  Special  sizes  can  be 
held  to  a + .001  in.  tolerance  for 
both  dimensions,  if  required. 

carefully  pressure  tested  to  assure 
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Bundy  Electricweld 
Dimensions  and  Specifications 


CALCULATED 
NOMINAL  VALUES* 


0 D 

THICKNESS 

APROX 

ULTIMATE  BURST 

NOMINAL  NOMINAL 

INCH 

mm 

INCH 

mm 

BWG 

I D.  INCH 

STRENGTH,  PSI 

LB  /FT. 

FT. /LB 

3/16 

4.763 

028 

.71 

22 

.131 

13.400 

047 

21.2 

1 4 

6 350 

022 

56 

24 

206 

7,920 

055 

18  3 

028 

.71 

22 

194 

10,100 

063 

15  8 

035 

89 

20 

.180 

12,600 

.079 

12.7 

5 16 

7 938 

022 

56 

24 

268 

6.340 

068 

14  8 

028 

.71 

22 

256 

8,070 

080 

12.5 

035 

88 

20 

242 

10,100 

.102 

9.8 

3 8 

9 525 

028 

56 

22 

.319 

6,720 

.100 

100 

035 

89 

20 

305 

8.400 

.125 

8 0 

042 

1 06 

19 

291 

10,100 

.147 

68 

25  64 

10  117 

042 

1.06 

19 

306 

9,670 

.156 

6 4 

7/16 

11.113 

030 

.76 

377 

6.170 

.133 

7.5 

035 

89 

20 

368 

7.200 

.149 

6.7 

049 

1 24 

18 

339 

10,100 

.196 

5.1 

1/2 

12.700 

.020 

50 

25 

460 

3,600 

.112 

8 9 

.028 

.71 

22 

444 

5 040 

.139 

7.2 

035 

89 

20 

430 

6,300 

.172 

5.8 

042 

1 06 

19 

416 

7,560 

204 

4 9 

049 

1.24 

18 

.402 

8,820 

227 

4.4 

060 

1 52 

.380 

10.800 

278 

3.6 

.075 

1 90 

350 

13,500 

333 

3.0 

9/16 

14  288 

028 

.71 

22 

506 

4.480 

.149 

6.7 

035 

89 

20 

492 

5,600 

200 

5.0 

042 

1 06 

19 

.478 

6,720 

233 

4.3 

5 8 

15  875 

035 

89 

20 

555 

5,040 

.217 

4.6 

042 

1.06 

19 

541 

6.050 

263 

3.8 

049 

1 24 

18 

527 

7,050 

303 

3.3 

060 

1.52 

505 

8.640 

.362 

2 76 

11  16 

17  460 

.035 

889 

20 

.618 

4.580 

.244 

4.1 

3/4 

19  050 

028 

.71 

22 

694 

3,360 

200 

5.0 

.035 

89 

20 

680 

4.200 

.270 

3.7 

049 

1.24 

18 

652 

5,880 

.370 

2.7 

0625 

1.59 

625 

7,500 

500 

2.0 

7 8 

22.225 

049 

1 24 

18 

.777 

5,040 

.431 

2 32 

1 

25  4 

035 

.89 

20 

930 

3.150 

360 

2 78 

.049 

1 24 

18 

902 

4.400 

498 

2.01 

060 

1.52 

880 

5,400 

.602 

1.66 

1 1/8 

28  575 

035 

89 

20 

1.055 

2,800 

407 

2 46 

049 

1.24 

18 

1.027 

3,920 

.565 

1.77 

060 

1.52 

1.005 

4.800 

680 

1.47 

1 1 4 

31.750 

.035 

89 

20 

1.180 

2,520 

.452 

2.21 

049 

1.24 

18 

1 152 

3,530 

629 

1.59 

060 

1.52 

1.130 

4,320 

.763 

1.31 

1 3 8 

34  925 

049 

1.24 

18 

1.277 

3,200 

694 

1.44 

060 

1.52 

..... 

1.255 

3,927 

840 

1.19 
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’Calculations  made  using  Barlow's  formula:  P-^ 
P - internal  pressure  in  psi 
S allowable  fiber  stress  of  45  000  psi 
t = wall  thickness  in  inches 
d = outside  diameter  in  inches 


In  Bundy  s sample  room,  skilled  technicians  hand  bend  prototype  parts 
prior  to  mass  production  fabrication 


Fringe  Benefits  For  You 

Bundy  is  the  world's  largest  pro 
ducer  and  fabricator  of  small  d a 
meter  steel  tubing.  For  over  50 
years,  the  company's  engineers, 
technicians  and  service  personnel 
have  helped  meet  thousands  of  ap 
plication  requirements  for  custo 
mers  all  over  the  globe  Much  of 
this  technical  information  is  avail 
able  for  use  to  uncover  practical, 
economical  solutions  to  problems 
confronting  Bundy's  customers. 

You  are  invited  to  tap  this  informa 
tion.  It's  available  at  no  cost  yet  its 
value  may  be  a maior  factor  in 
parts  material  and  production  cost 
savings  You  can  discuss  your  tub 
ir'jj  specifications  and  your  product 
design  requirements  with  skilled 
specialists.  Bundy  experts  can  ex 
amine  your  needs  and  help  guide 
you  in  the  selection  of  tubing  ma 
terials  which  offer  the  most  eco 
nomical  cost  performance  benefits. 

For  especially  tough  problems, 
customers  may  have  access  to 

other  Bundy  resources  as  needed., 
such  as  the  fully  equipped 
"sample  room"  used  to  produce 
prototypes. 

Bundy  Tubing  products  can  be  used 
to  achieve  economical,  flexible  and 
dependable  results  in  your  products 
Have  a tubing  specialist  call  on  you 
with  a full  presentation  of  the 
Bundy  story.  Your  time  will  be  well 
spent. 

Contact  your  nearest  Bundy  Tub 
mg  Distributor  or  call  us  direct. 

800  521  5651 


Electric  weld 
Applications 

Bundy's  welded  tubing  is  an  ac 
cepted  standard  in  the  appliance 
and  refrigeration  industries,  in  ad 
dition  to  surpassing  internal  clean 
liness  requirements  of  less  than 
.0035  grams  tier  square  foot  on 
internal  surfaces,  Bundy's  Electric 
weld's  easy  fcrmahility  and  strong 
seams  make  it  a natural  for  eva 
porator  and  condenser  coils. 

Bundy  Electricweld  is  an  econom 
teal  answer  to  the  problem  of  trans 
porting  liquid  or  gas.  Its  liqht 
weiqht  and  high  strength  are  a plus 
factor  for  a wide  range  of  mechan 
ical  applications.  Countless  filler 
tubes,  tubular  stress  members, 
pushrods,  and  housings  have  been 
fabricated  from  this  durable  tubing. 


Other  typical  uses  include  tonden 
sers  and  precoolers  for  refngera 
tors,  evaporators  and  condensers 
for  freezers,  tubular  lengths  for 
heating  elements,  tubular  parts  for 
compressors,  commercial  burner 
tubes  for  gas  apphances.  automo 
tive  gas  lines,  dip  sticks,  oil  lines 
plus  a host  of  other  industrial  ap 
plications. 


BUNDY  CORPORATION 
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Nobody  knows  tnorv  about  small 
itameter  stwi  tut* • fabrication 
than  Bundy.  We  operate  the 

Bundy's  tubing  fabrication  services 
art?  a natural  progression  from  the 
company's  leading  manufacturing 
position  This  technology,  (level 
oped  through  years  of  experience, 
is  available  to  help  you  meet  a mul 
titude  of  application  requirements. 

Bundy's  ex|H»rtise  in  fabrication  is 
well  earned.  The  company  manu 
factures  millions  of  parts  each 
month  for  the  automotive  indus 
try  according  to  specifications. 


A variety  of  fittings,  flares,  coni 
cal  upsets  and  other  custom  end 


world's  largest  fabricating  facilities 
where  hundreds  of  thousands  of 
parts  like  these  are  produced  for 

The  company  specializes  in  high 
volume,  high  speed  pioduction  of 
intricately  fabricated  tubing  parts 
Bundy  operates  a number  of  unique, 
electronically  controlled  machines 
which  have  been  built  to  provide 
these  capabilities  If  your  product 
desiqn  calls  for  this  kind  of  S|x*cial 
handling,  there  is  no  one  better 
equipped  to  meet  your  demands 
than  Bundy. 


treatments  can  be  applied  to 
Bundy  tubing  products 


customers  tn  every  segment  of 
industry. 


Depending  on  your  needs,  Bundy 
technical  service  personnel  can 
assist  you  with  engineering  gui 
dance  for  your  own  fabrication 
in  the  production  of  final  tub 
ular  parts,  complete  with  fit 
tmgs,  flares,  serpentine  bends 
or  other  custom  designs. 

Regardless  of  your  fabrication  n* 
quirements,  Bundy  can  help  you. 

BUNDY  CORPORATION 

NHHTm  AMRCAfc  ruBNG  OPfHAIiONS 
123451  9VXU  ROAD 
WARRfN  MK  MX.AN  48090 

1 313i  758  4511 
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demand  on  the  hydraulic  pump  motor.  This  ensures  that  the 
pump  delivers  optimum  oil  flow  independently  of  load  and 
state  of  battery.  This  form  of  control  leads  to  most  efficient 
use  of  battery  charge,  notably  on  fork  lift  trucks  fitted  with 
high  masts  and  fast  lift  speeds 


Hydraulic  systems  are  big  energy  gobblers  particularly  on  reach 
trucks  and  narrow  aisle  stackers  where  hydrauU*  consume  up  to 
90%  of  battery  energy 


Cableform  4300  Series  pump  controllers  are  designed  to 
convert  the  battery  voltage  to  a voltage  compatible  with  the  load 


ZION  CROSS  ROADS 
TROY.Va  22974 
Tel  (R04|  S89-8224 


ELECTRONIC  PUMP  CONTROLLER 


INSTALLATION 

3 being  hold  0 H b 


An  Electronic  Pump  Controller  it  a desirable  addition  to  the 
Electric  Vehicle  in  the  role  of  energy  saver. 


SPECIFICATION 

Environmental 

Temperature  4C°C  to  ■*50°C  at  95%  RH 
Fully  Tropicalised 

Operational  - 

Mau.mum  motor  current  600  amps 
Voltage  Range  — 24 V to  140V 


* Allows  Pump  to  delivei  optimum  oil  flow  for  varying  functions. 

* Extends  Battery  life 

The  oil  supply  is  maintained  at  the  controlled  optimum 
required  by  different  functions  Thus,  power  losses,  incurred 
by  returning  excess  oil  to  the  reservoir  are  minimised 


ORDER  WRITING  INFORMATION 


APPLICATION 


Please  specify  Nominal  Battery  Voltage 


The  Controller  carries  all  the  components  required  to  control 
the  voltage  applied  to  the  Hydraulic  Pump  Motor.  Control  may 
be  eithei  continuous  by  Potentiometer  or  in  discreet  steps  by 
switching  of  fixed  resistors 


CONSTRUCTION 


Model  Number  4321  (24V) 

Model  Number  4322  (36  BOV) 

Model  Numbe-  4323  (84  140V) 

For  control  by  discreet  steps,  the  values  of  the  fixed  resistors 
(R2.  R3  and  F!4)  differ  for  each  application.  Please  contact 
our  representative. 


The  advanced  circuit  design  is  aimed  at  high  reliability. 

The  minimum  number  of  components  of  the  best  quality 
available  have  been  used  Semi  conductors  are  all  silicon 
devices,  Resistors  are  high  stability  metal  oxide  Capacitors 
sre  tantalum  or  polycarbonate  film. 


Cabletorm  policy  it  ona  ot  continuous  development  New  and  improved 
designs  are  regularly  added  to  our  range  The  information  on  this  leaflet 
may  not  include  our  latest  product  Your  enquiries  are  invited. 


Cubic  f onu  Inc. 


ZION  CROSS  ROADS 
TROV.Vj  22974 
Ti  l (K04I  989-8224 
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DAM  A COLORATION 


411  Will  Carlton  Road 
Hillsdale.  Michigan  49242 


Telephone:  (517)  437-4493 


HYDRAULIC  PUMPS 
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411  Will  Carlton  Road 
Hillsdale.  Michigan  49 
Telephone:  (517)  437- 


Feaiurcs 

• 7,  10,  12.  15  and  17 
GPM  Models  Available 

• Three-Piece  Aluminum 
Construction 

o Pressure  Balanced 
Bi-Metal  Wear  Plates 
e One-Piece  Hardened 
Steel  Gear  and  Shaft 
Assemblies 

o Double  Lip  Shaft  Seals 
o Oversize,  High  Load 
Capacity  Bushings 


Benefits 

• Capable  of  Continuous 
Operation 

• Lightweight,  Dowled  to 
Assure  Proper 
Alignment 

• Maintains  Pump  Effi- 
ciency at  All  Operating 
Pressures 

• Better  Strength  and 
Serviceability 

• Reduces  Risk  of  Pump 
Contamination  Through 
Shaft  Seal 

• Maintains  Shaft  Integrity 
at  Maximum  Operating 
Speeds 


1438  Series 
Hydraulic  Pump 

Applications 

• Built  for  On  and  Off- 
Highway  Use 

• Aerial  Equipment 

• backhoes 

• Blowers 

• Dump  Trucks 

• Goose  Neck  Trailers 

• Loaders 

• Refuse  Collectors 

• Scrapers 

• Snow  Plows 

• Spreaders 
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411  Will  Carlton  Road 
Hillidale.  Michigan  49242 
Telephone:  (517)  437-4493 


Chelsea 

1437  Series 
Hydraulic  Pump 

Features 

Benefits 

Applications 

• 7.  10,  12,  15  and  17 

• Capable  of  Continuous 

• Built  for  On  and  Off- 

GPM  Models  Available 

Operation 

Highway  Use 

• Three-Piece  Aluminum 

• Lightweight,  Dowled  to 

• Aerial  Equipment 

Construction 

Assure  Proper 

• BacKhoes 

• Pressure  Balanced 

Alignment 

• Blowers 

Bi-Metal  Wear  Plates 

• Maintains  Pump  Effi- 

•  Dump  Trucks 

• One-Piece  Hardened 

ciency  at  All  Operating 

• Goose  Neck  Trailers 

Steel  Gear  and  Shaft 

Pressures 

• Loaders 

Assemblies 

• Better  Strength  and 

• Refuse  Collectors 

• Double  Lip  Shaft  Seals 

Serviceability 

• Scrapers 

• Snow  Plows 

• Spreaders 

• Oversize.  High  Load 
Capacity  Bushings 

• Reduces  Risk  of  Pump 
Contamination  Through 
Shaft  Seal 

• Maintains  Shaft  Integrity 

at  Maximum  Operating 
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Chelsea 


Features 

• Bi-Directional  Rotation 

• 7.  10.  12.  15  and  17 
GPM  Models  Available 

• Three-Piece  Aluminum 
Construction 

• Pressure  Balanced 
Bi-Metal  Wear  Plates 

• One-Piece  Hardened 
Steel  Gear  and  Shaft 
Assemblies 

• Double  Lip  Shaft  Seals 

• Oversize,  High  Load 
Capacitv  Bushings 

> 


M2400  Series 
Bi-Directional  Hydraulic  Motor 


Benefits 

• Reduces  Stocking 
Inventory 

• Capable  of  Continuous 
Operation 

• Lightweight,  Dowled  to 
Assure  Proper 
Alignment 

• Maintains  Maximum 
Efficiency  at  All 
Operating  Pressures 

• Better  Strength,  and 
Serviceability 

• Reduces  Risk  of  Motor 
Contamination  Through 
Shaft  Seal 

• Maintains  Shaft  Integrity 
at  Maximum  Operating 
Speeds 


Applications 

• Spreaders 

• Spinners 

• Winches 

• Augers 

• Fans 

• Rotators 

• Indexing 

• Blowers 


DANA  CORPORATION 


411  Will  Carlton  Road 
Hillsdale.  Michigan  49242 
Telephone:  (517)  437-4493 
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Dico  Company,  Inc. 
A Subsidiary  ot  Dynear  Corporation 
200  S W 16th  Strait 
PO  Bo*  1344 
Das  Moines.  I A 50305 
515  244-7266 


Hydraulic  Fitting 
& Tubing  Kits 


(n) 


PARTS  LIST 


BASIC  KITS 


DESCRIPTION 


SINGLE 

AXLE 

10871 


TANDEM 

AXLE 

10872 


7773 

13'  HOSE 

10865 

15'  TUBING 

10622 

17“  TUBING 

10866  1 

66  TUBING 

7763  1 

HOSE  BRACKET 

7764  I 

HOSE  CLIP 

7785  1 

TEE 

10867 

4*'  TUBING 

10619 

30  TUBING 

9366 

CLIP 

7771 

12- Vs"  HOSE 

7765 

18-7/» ' HOSE 

7762 

CONNECTOR 

7761 

GASKET 

TILT 

FRAME 

10873 

TORSION 

SPRING 

10874 

7",  sv*"  a 

11"  BRAKES 

1087S 

1 

■ 

2 

1 

2 

1 

l 

4 

" - 

1 

2 

2 

Fluid  Controls,  Inc 

8341  TYLER  BLVD 
MENTOR.  OH  44060 

Phone  216  255  9711 


manufacturing 

Fluid  Control*  Corporate  Headquarters  and  Controls 

Division  are  situated  on  16  acres  in  Mentor  Ohio  s Jl 

Industrial  Park  Here  we  design  manufacture  and  market  hydraulic  controls, 
engineered  for  equipment  requiring  state  of  the  art  quality  and  technology 

Our  Hynautic  Division  located  in  Osprey.  Florida  manufactures  marine 
hydraulics  for  the  commercial  and  pleasure  boat  industry  This  includes  steering 
systems  and  engine  and  transmission  controls 

EMCON  our  newest  Division,  located  in  South  Carolina,  manufactures  electro 
mechanical  controls  including  our  solenoid  directional  valves  and  cartridges 
and  the  Hydra  Tach  product  line 

products  to  fill  customer's  needs 


Fluid  Controls  has  over  3500  hydtaulic  components  to  offer  the  industry,  pres 
sure  controls  flow  controls  motion  controls,  directional  controls  and  hydraulic 
integrated  circuitry  The  valve  bodies  are  constructed  of  high  strength 
aluminum  This  provides  strength  with  minimum  weight  The  internal  parts  are 
of  steel  for  long  dependable  life  The  sleeves  and  spools,  poppets  and  pistons, 
and  other  working  parts  are  hardened  ground  and  polished  or  honed,  for  highly 
accurate  performance  and  reliability  Our  cartridge  construction  models  allow 
easy  field  maintenance  and  economical  use  in  a customer  s own  manifold 
Quality  control  is  assured  throughout  production,  and  all  products  are 
functionally  tested  before  shipment  to  customers 

Many  times  a catalog  or  standard  valve  is  not  exactly  what  is 
required  The  use  of  aluminum  bar  stock  our  cartridge  construction.  f'" 

and  a vast  selection  of  proven  components  gives  us  the  flexibility 
and  speed  in  modifying  our  standard  products  to  suit  a customer  s ^ 

specific  needs  Our  specialty  Hydraulic  Integrated  Circuits"  is  a 
combining  of  two  or  more  hydraulic  functions  into  one  single  valve  I ( 

body,  for  simplification  of  hydraulic  circuits  This  greatly  reduces  >*, 

components  costs  plumbing  costs,  installation  time,  and  results  in  a 
more  efficient  circuit 

If  you  have  a particular  problem,  a different  circuit  requirement,  or  need  help 
with  an  application  call  your  local  distributor  or  Fluid  Controls  direct  for 
assistance 
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RELIEF  VALVES 

DIRECT  ACTING 
GUIDED  POPPET  STYlE 

FOR  OIL  - TO  23  GPM  193  l/MINI,  1000  P S I.  170  borl 

Fluid  Controls.  Inc. 

0341  TYLER  BLVD 
MENTOR.  OH  44060 

Phona  216  265  9711 

PART  NUMBER  EXAMPLE 

1D41-  P 3 -10  S 

O 00  OO 

_ . Where  measurements  art  critical  • 

Sailing  m.da  at  ,***,, 

3 GPM  <114  MINI 

f 1D41 

PRESSURE  PORT 


RESERVOIR  PORT 


WEIGHT  1 LB  2 0Z 
(.51  Kg) 


0 

ADJUST  MEANS 

© PORT 

SIZE 

P Leakproof  Sera* 
Ad|ustm«nt 

3 V NPTF 

4 H"  NPTF 

6T 

8T 

SAE 
Vi"  SAE 

3W  v bsppi 

4W  V BSPPi 

p Handknob 
Adiuttmant 

6 %"  NPTF 

6W  V BSPPi 

O 

ADJUSTABLE 
PRESSURE  RANGE 

© SEALS 

Setting  made  at  3 GPM  (1 1 4 MIN) 

S 

Buna  N 

. 50  <00  P S 1 Std  Setting 

4 (36  28  bar)  250  PS  I 

hy  uN  »•«*» 
*no»»  l*dvft*fOl 
HfdFOutK  0’l» 

_ 250  1000  P S 1 Std  Setting 
1 0 (17  70  bar)  750  P S I 

sv 

Viton  A 

Consult  factory 
to'  absolute 
seai  compatibility 

f 


RELIEF  VALVES 

DIRECT  ACTING 
GUIDED  POPPET  STYLE 

FOR  OIL  - TO  2S  GPM  IRS  l/MINI,  1000  P S I.  170  borl 


Fluid  Controls,  Inc 

8341  TYLER  BLVD 
MENTOR.  OH  44060 

Phone  216  256  9711 


USF. 

The  1041  senes  is  best  suited  for  continuous  duty 
application  where  stable  performance,  fast  response 
and  economy  are  considerations 


OPERATION 

Poppet  is  held  against  seat  by  spring  force  Inlet  pres 
sure  acts  against  nose  of  piston  and  when  setting  is 
exceeded  the  puppet  moves  from  seat  allowing  relief 
flow  to  tank. 

FEATURES 

Fast  acting  reliable  operation. 

Economical  in  all  quantities. 

Excellent  pressure  vs  flew  characteristic  for  direct 
acting  style 


SPECIFICATIONS 

MATERIALS:  Body,  hi  strength  wrought  aluminum  alloy 

Housing,  steel  Internal  parts,  hardened  steel 

RATED  FLOW  & WORKING  PRESSURE:  1D41  To  25  GPM  ( 95  L/MINI,  1000  P.S.I.  (70  ber! 

RESEAT  4 Range  70%  of  set  pressure 
10  Range  80%  of  set  pressure 


40  40 

FLOW  L MIN 


0 


20 


•0 


100 


A, 


Fluid  Controls,  Inc. 

8341  TYLER  BLVD 
MENTOR.  OH  44060 

Phone  216  265  9711 


PRESSURE  REDUCING  VALVES  with 
BUILT-IN  RELIEVING  FEATURE 

DIRECT  ACTING  • FOR  Oil 

TO  5 GPM  (19  l/MINt  REDUCING  and  RELIEVING 

TO  3000  P SI.  (210  bar)  INLET.  1500  PSI  (105  bar)  REGULATED 


USE 

To  provide  an  adjustable  regulated  pressure  which  is 
lower  than  supply  pressure,  as  when  more  than  one 
operating  pressure  is  required  from  one  pump.  Direct 
acting  models  are  suited  for  lower  flow  applications 
and  regulated  pressures  to  1500  PSI  (105  bar).  This 
valve  also  acts  as  a relief  valve,  relieving  from  regulated 
line  to  reservoir  if  shock  or  surge  occurs  In  regulated 
line.  (See  Curve) 

OPERATION 

Normally  open  the  valve  throttles  or  closes  to  mam 
tain  constant  pressure  in  the  regulated  line.  As  in 
other  direct  acting  valves  spring  force  holds  the  valve 
open. 

In  the  built-in  reverse  free  flow  check  model,  the  check  is 
held  open,  when  pressure  is  applied  to  allow  free  flow  in 
the  reverse  direction 

FEATURES 

Hardened  steel  working  parts  are  individually  matched 
and  hand  honed  to  assure  long  life,  reliability  and 
highest  accuracy. 

Free  flow  check  and  regulated  line  relief  model  available 


iPi 

INC! T PO«T 


RESERVOIR 

POST 

Ml 


REGULATED 

PORT 

MEG  I 


SPECIFICATIONS 

MATERIALS:  Body,  hi-strength  wrought  aluminum 
alloy 

Internal  parti,  hardened  steel 

RATED  FLOW:  To  5 G.P  M 119  L MIN) 

INLET  PRESSURE:  To  3000  P S I 12)0  bar) 

REGULATED  PRESSURE:  30  1500P  S I <2  1-105  bar) 
Approximately  05  GPM  leakage  to 
tank  @ 3000  PSI  inlet  pressure  and 
mid  range  regulated  pressure 


FLOW  - L MIN 

?0  15  10  5 0 5 10  15  20 


iiiiii  hi 


1 500 
3 
O 


SSSSS2S6S5 

■■■■■ 

■■■■■ 

RRIli 


54321012345  ~ ” 
FLOW  FROM  REGULATED  IGF  Ml 

TO  RESERVOIR  GPM  FLOW  AT  REGULATED 
'RELIEVING)  PRESSURE 


I 


Automotive 

Components 


Power 

Products 


New  Accounts  and  Contract  Sale* 
300  Renaissance  Center 
P.O.  Box  43338.  Suite  1800 
Detroit,  Michigan  48243 
Telephone  313.568-7435 


i 
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Avoid  Unnecessary  Design  and  Tooling 
Expense  . . . Take  Advantage  of  Proven 
Ford  Automotive  Components 


Gasoline  Engines  - Automatic  Transmissions  - Manual  Transmissions 
- Front  Axles  - Reai  Axles  - Drive  Shafts  - Power  Steering  Pumps 
-Power  Steering  Gears  - Metal  Stampings  - Plastic  Stampings  - Frame 
Components  - Steel  Forgings  - Latching  Mechanisms  - Emission 
Components  - Steering  Columns  - Trim  and  Accessories  - Gasoline 
Engines  - Automatic  Transmissions  - Manual  Transmissions  - Front 
Axles  - Rear  Axles  - Drive  Shafts  - Power  Steering  Pumps  -Power 
Steering  Gears  - Metal  Stampings  - Plastic  Stampings  - Frame 
Components  - Steel  Forgings  - Latching  Mechanisms  - Emission 
Components  - Steering  Columns  - Trim  and  Accessories  - Gasoline 
Engines  - Automatic  Transmissions  - Manual  Transmissions  - Front 
Axles  - Rear  Axles  - Drive  Shafts  - Power  Steering  Pumps  -Power 
Steering  Gears  - Metal  Stampings  - Plastic  Stampings  - Frame 
Components  - Steel  Forgings  - Latching  Mechanisms  - Emission 
Components  - Steering  Columns  - Trim  and  Accessories  - Gasoline 
Engines  - Automatic  Transmissions  - Manual  Transmissions  - Front 
Axles  - Rear  Axles  - Drive  Shafts  - Power  Steering  Pumps  -Power 
Steering  Gears  - Metal  Stampings  - Plastic  Stampings  - Frame 
Components  - Steel  Forgings  - Latching  Mechanisms  - Emission 
Components  - Steering  Columns  - Trim  and  Accessories  - Gasoline 


Industrial  Engine  Operations 
Ford  Parts  and  Service  Division 
300  Renaissance  Center.  Suite  1800 
P.O.  Boa  43338 
Detroit.  Michigan  48243 
Telephone  313.  568  7435 


[ | 


Power 

Products 
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High  Reliability 

• Thermal  protection 

• All  solid-state 

• Overcurrent  protection 

• Component  encapsulation 


GENERAL  $$  ELECTRIC 

INDUSTRIAL  CONTROL  DEPARTMENT 
P.O.Box  8106,  Charlottesville,  VA  72^06 
TEL:  ftQli -773-1851 


| Traction  control 
lor  dual-motor  ▼•hides 

This  control  for  dual-motor 

1 truck*  |3  or  4 wheel)  proportions 
the  power  smoothly  and  auto- 
matically to  each  motor  as  a 
. function  of  steering  angle  This 
' forms  an  electrical  differential" 

| where  the  inaide  wheel  is  actually 
j reversed  In  a very  tight  turn 

| Key  benefits  are: 

1*  More  traction  power  during  turns 
• Reduced  tire  wear  because 
inboard  vtfteel  does  not  skid 
• Driver  control  of  stopping 
distance  by  position  of 
accelerator  pedal 

t»  Maximum  power  with  no  by- 
pass contactor 

• Serviceable  with  standard  EV-1 


Traction  control  with 
regenerative  braking 

This  EV-1  control  returns 
energy  to  the  battery  during 
electrical  braking  instead  of  dis- 
sipating energy  in  the  motor 

Key  benefits  are 

• More  work  per-battery-charge 
because  of  energy  being 
returned  to  the  battery  during 
braking 

• Longer  motor  and  brush  life 
because  of  lower  currents 
during  braking 

• Smoother  braking 

• Driver  control  of  stopping 
distance  using  the  accelerator 
pedal 

• Serviceable  with  standard  EV-1 
Analyzer 


Vi  a 

w 

1 

Ik 

I he  BT  ( khmIiic  h ( i>ni[i,(i>y 
Industrial  Products  Division 
Depl  0710. 

SOO  S Mam  Stien 
Akron  Ohio  44  318 
Telephone  1 216I379  401C 
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How  to  Select  Hose 


Selection  of  hose  for  any  given  application 
must  be  based  on  full  consideration  of  ad  service 
conditions.  Specific  rating  values  have  been 
established  for  maior  characteristics  such  as 
dimensions,  length  stability  under  pressure, 
temperature  range,  working  pressure,  and  minimum 
bend  radius.  Performance  capability  ratings  are 
substantiated  by  design  verification  testing  Use  of 
the  hose  in  applications  exceeding  recommended 
values  in  severity  will  materially  reduce  the  life  of 
the  hose 

Selection  must  be  made  with  due  consideration 
of  the  following: 

1.  Compatibility  with  the  system  fluid. 

2.  Normal  pressure  service  not  exceeding  the 
recommended  maximum  working  pressure. 

3.  Normal  temperature  (fluid  and  ambient).  Not 
to  exceed  the  rated  values,  with  special 
consideration  when  the  hose  is  routed  near  hot 
manifolds  or  other  heat  sources,  or  there  are 
repetitive  bri^f  surges. 

4 Adequate  size  to  prevent  excessive  flow 

MAXIMUM  RECOMMENDED  W 


rates,  with  resulting  high  turbulance  and  pressure 
loss. 

5.  Potential  mechanical  stress  such  as  twist, 
vibration,  excessive  bending  or  kinking, 
compressive  forces,  or  pinching. 

6.  Environmental  factors  which  might  produce 
accelerated  degradation,  such  as  ozone,  ultra  violet 
light,  salt  water,  chemicals,  or  corrosive  pollutants. 

7.  Potential  abrasion  due  to  installation  near 
other  components. 

B.  Compatibility  with  end  fittings. 

9.  Sufficient  length  to  allow  for  length  variation 
induced  by  pressure  and  geometric  configuration 
resulting  from  motion  of  the  hose  (but  not  to  violate 
minimum  bend  >adius). 

The  chart  below  lists  maximum  rated  working 
pressure  in  pounds  per  square  inch  (psi)  and  mega 
pascals  (MPa)  for  each  size  and  type  included  in  this 
catalog.  (Example  — for  Type  101,  */■»'  ID  hose  ^ 
means  3000  psi  and  20.7  mega  pascals 
1 psi  = 0 0068948  mega  pascals.) 

KING  PRESSURE  OF  SIZE 

MPa 


Nominal 
Hot*  1.0. 
S*t«ln. 

101 

101AT 

102 

102AT 

103 

106 

100 

110 

% 

3000 

207 

C31 

mum 

1500 

103 

3000 
20  7 

10000 

689 

i/ 

2750 

1250 

3000 

8750 

U 

190 

mrim 

88 

207 

633 

5/ 

/ie 

2500 

4250 

1200 

2250 

172 

293 

83 

'5.5 

3/ 

2250 

4000 

1125 

4500 

7500 

/a 

155 

276 

78 

31.0 

51  7 

is/ 



2250 

15.5 

2000 

13.8 

i/ 

2000 

3500 

1000 

1750 

4000 

6250 

12 

■B'l 

■ 

24  1 

69 

12.1 

276 

43  1 

V 

2750 

875 

1500 

/a 

Efl 

190 

60 

103 

3/ 

1250 

2250 

750 

3000 

5000 

14 

86 

155 

52 

20  7 

34  5 

7. 

1125 

78 

2000 

138 

800 

55 

1 

1000 

2000 

565 

3000 

4000 

1 65_ 

138 

39 

20.7 

27  6 

1% 



625 

4.3' 

1% 

625 

TT^Lj 

375 

2500 

3000 

4.3 

11.2 

2.6 

17.2 

70.7 

1% 

500 

3.4 

1 7a 

500 

1250 

2000 

2500 

3.4 

88 

138 

177 

1% 

350 

24 

2 

375 

1125 

2000 

2500 



78 

138 

172 

th*.  ifOoodnch  Com  pony 
Industrial  Products  Division 

Oopl  0709 

S00  $ Mom  Slrool 
Akror.  Onto  44310 
I»l#pnon*  (2161  379-2114 
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Fluid  Flow  Chart 


This  chart  may  be  used  to  determine  proper 
hose  sire  for  a desin-d  flow  rate  It  is  recommended 
that  fluid  velocity  be  kept  to  15  ft  /sec  or  less 
except  for  slight  increases  which  may  occur  in  the 
restricted  area  of  the  hose  fitting 

To  use  the  chart  (see  example)  locate  a point  on 
column  A which  represents  (he  flow  in  gallons  per 
minute  Connect  that  point,  using  a straight  edge,  to 
a location  on  column  C representing  the  desired 


velocity  rate  in  feet  per  second.  Read  the 
appropriate  hose  sire  in  column  B at  the  point  where 
the  straight  edge  intersects  the  column  line, 
adjusting  to  the  nearest  numerical  sire  which  keeps 
the  velocity  rate  under  15  ft. /sec 

Example:  For  15  gpm  at  10  ft  /sec  velocity  the 
point  of  intersection  in  column  B is  slightly  greater 
than  Use  %m  hose  which  will  yield  a velocity  of 
approximately  It  ft./sec. 


This  chart  is  based  on  tha  following  ralationship: 

gpm  1 0 3208 


Cross-sectional  area  (in')  ■ 


velocity  (fps) 


20  000- 


10.000- 
9 000- 
8.000- 
7 000 
6.000- 

5000- 
4 000- 


3.000 


2 000  — 


1 000- 
900- 
800- 
700- 
600- 

500- 

400  — 

300 — : 


200- 


100- 


100 

90 

80 

70 

60 

50 

- 40 
30 


20 


15 


10 

9 

8 

7 

6 


Recommendations  are  for  oils  having  a maximum 
viscosity  of  315  SSU  at  100°F  operating  at  temperatures 
between  65"F  and  155*F. 


IV 

‘iV 


v/.- 
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Industrial  Products  Division 


S/GooOnch  Company 
lndo»lrlol  Producfl  OviHon 

Dept  0709 

500  $ Mom  Street 
Akron.  Ohio  4431S 
telephone  (216)  379*114 


RECOMMENDED  VELOCITY  J 
RANGE  FOR  SUCTION  LINES  S ^ 


RECOMMENDED  VELOCITY  J 
RANGE  FOR  PRESSURE  LINES  s 
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Your  BFGoodrich 
Hydraulic  Hose  Distributor 


This  catalog  will  assist  you  in  solving  your 
hydraulic  hose  problems.  But  it  can  only  do  so 
much.  And  that's  where  your  BFGoodrich 
Distributor  comes  in. 

He's  more  than  just  a source  of  hydraulic 
hose  and  fittings.  He's  also  a source  of 
hydraulic  hose  and  fitting  capability. 

If  you  wish,  he’ll  make  a thorough  survey 
of  your  operation  and  recommend  exactly  the 
right  hose  for  each  application. 

Then,  he'll  cut  the  hose  to  length,  install 


the  correct  fittings,  check  the  assembly  on 
special  testing  equipment,  and  deliver  it  where 
and  when  you  want  it. 

Since  he  keeps  an  ample  supply  of  each 
type  of  BFGoodrich  hydraulic  hose  on  hand,  he 
can  provide  fast,  efficient  service. 

Should  there  ever  be  a question  your 
BFGoodrich  Distributor  can't  answer,  he  can 
contact  the  BFG  engineering  staff  in  Akron  or 
Marion.  Ohio.  One  of  our  experienced  hydraulic 
hose  engineers  will  gladly  provide  a solution. 


U S A.  SALES  OFFICES 

Akron  CHilrtcl 

500  South  Mom  Street 
Akron  OH  44318 
telephone  (216)379  2030 

Atlanta  District 

2301  Pork'oke  Drive.  NE 
At.ana  GA  30345 
Telephone  (404)934-4021 


Chicago  District 

10701  W Belmont  Avenue 
Franklin  Pork  IL  60131 
Telephone  (312)  455-6600 

Dallas  District 

1111  Mockingbird  lone.  West 
Suite  1530 
Dallos  TX  75247 
Teleohone  (214)  630-5601 
Denver  District 
2500  West  Bth  Avenue 
Denver.  CO  80201 
Telephone  (303)825-7671 


Detroit  District 

30200  Telegraph  Bo 
Birmingham  Ml  48011 
Telephone  (313)357  3939 

Minneapolis  District 

12805  W Highway  55 
Minneapolis  MN  55441 
Telephone  (612)  559-0535 
Northeast  District 
1661  Worcester  Road 
Framingham  MA  01701 
Telephone  (617)  875-7408 


Philadelphia  District 

3433  Morsholl  lone 
Bensalenv  PA  19020 
Telephone  (215)  638  3000 

San  Francisco  District 

1700  S Ampnlett  Blvd 
Suite  305 

San  Mateo  CA  94402 
Telephone  (415)  573  05tX) 


INTERNATIONAL 
SALES  OFFICES 
Coral  Oobles 

301  Almeno  Avenue 
Coral  Gables  Fl  33134 
Telephone  (305)4451565 
Telei  519565 


3525  S Garfield  Ave 
los  Angeles  CA  90051 
Telephone  (213!  7266600 
New  York 
New  York 
277  Park  Avenue 
New  York  NY  10017 
Telephone  (212)  826  2500 


DC  ,Vs  "W- 

DT  i. 

Industrial  Products  Division 


The  BFGoodrich  Company 
Industrial  Products  Division 

Dept  0709 

500  S Main  Street 
Akron.  Ohio  44318 
Telephone  (216)  379-2114 


From  Hydura*  . . . 
Standard 

Hydrostatic  Pumps 


YOU  BENEFIT  FROM  HYDURAS 
PREPACKAGED  DESIGN!!! 

It's  all  there  in  a neat  compact  package  — you  only 
connect  two  pressure  lines  to  a hydraulic  motor  (and 
HYDURA  makes  motors  as  well),  and  you  have  a hydro- 
static power  supply  ready  to  go  to  work  tor  you  HY- 
DURA Hydrostatic  Pump  package  includes  — 

TWO-WAY  VARIABLE  DELIVERY  HIGH 
PRESSURE  PUMP 

You  will  get  high  horsepower  output  from  a small  ef- 
ficient light  weight  package  — and  you  II  get  it  quietly 
(See  bulletins  on  individual  standard  pumps  for  more 
information  on  performance  and  noise  levels)  Fewer 
components  and  use  of  modern  manufacturing  tech- 
nology result  in  lower  initial  cost  plus  lower  main- 
tenance costs  These  piston-type  variable  delivery 
units  are  designed  with  optimum  balancmn  n*  . 
lie  forces  for  long  bearing  life 

PROPORTION ALIZING  CONTROL  PLUS 

A lever  can  be  attached  to  a pintle  on  top  of  control  to 
vary  delivery  proportional  to  lever  movement  (ang'e) 
The  pintle  can  be  rotated  in  either  direction  for  flow 
from  one  or  the  other  port  (two-way  delivery)  The  unit 
design  eliminates  use  of  troublesome  control  yoke 
bearings  to  provide  smooth  (stepless),  reliable,  and 
fast  control  action  Pumps  are  also  available  with  any 
of  the  other  pump  controls  offered  by  HYDURA 

ADJUSTABLE  HIGH  PRESSURE 
RELIEF  VALVES 

Relief  valves  are  furnished  for  each  pressure  port  to 
protect  the  pump  and  hydraulic  drive  unit  against 
overloads  Each  relief  valve  is  adjustable  over  a wide 
range  (minimum  setting  depends  on  circuit  flow  and 
other  application  characteristics)  The  relief  valve 
exhaust  is  circuited  to  the  supercharge  circuit  where  it 
will  either  pass  through  the  supercharge  relief  valve  or 
be  mixed  with  cool  supercharge  fluid  before  replenish- 
ing the  piston  pump  A more  compact  arrangement 
with  non-ad|ustabie  high  pressure  relief  valves,  is  also 
available 
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SUPERCHARGE  CHECK  VALVES 

A check  valve  circuited  to  each  pump  port  automati- 
cally provides  replenishing  volume  (from  gear  pump 
circuit)  to  the  low  pressure  side  of  the  pump  circuit 
The  replenishing  circuit  is  physically  arranged  to  give 
priority  to  cooler  supercharge  pump  fluid  as  opposed 
to  warmer  high  pressure  relief  valve  exhaust  fluid 

SUPERCHARGE  RELIEF  VALVE 

Normal  supercharge  pressure  is  60  psi  (size  06  and 
10).  120  psi  (size  15  and  20).  240  psi  (size  32  and 
42).  depending  on  the  volume  of  fluid  passing 
through  the  valve  The  valve  can  be  used  to  provide 
overload  protection  for  the  gear  pump  when  directly 
circuited  to  it  If  gear  pump  is  used  to  operate  other 
auxiliary  devices  (at  higher  pressures)  the  following 
conditions  must  be  met 

1 The  fixed  delivery  pump  cannot  be  used  to  operate 
auxiliary  devices  except  when  variable  delivery 
pump  is  at  neutral  (zero  delivery) 

2 When  variable  delivery  pump  is  delivering  volume, 
the  fixed  delivery  pump  or  auxiliary  circuit  must  de- 
liver fluid  to  the  supercharge  inlet  port 

3 Other  conditions  (circuits)  must  be  approved  by 
HYDURA  s Factory  Sales 

FIXED  DELIVERY  PUMP 

A number  of  gear  pump  sizes  are  available  The  gear 
pump  is  directly  coupled  to  rear  of  pisfon  pump  drive- 
shaft  For  fixed  delivery  pump  circuit  conditions,  see 
previous  paragraph  The  fixed  pump's  delivery  can  be 
piped  to  an  auxiliary  circuit  or  connected  through  a 
filter  (and  cooler  if  necessary)  to  the  supercharge 
port  This  allows  free  suction  — to  avoid  cavitation  In 
cold  weather  — while  supplying  conditioned  fluid  to 
the  mam  drive  circuit  from  a filter  that  can  be  located 
for  easy  servicing 

In  addition  to  those  shown  in  this  bulletin,  dual  hydro- 
static pumps  with  dual  fixed  delivery  pumps  can  also 
be  supplied 
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PISTON  PUMP  SIZES 

06 

10 

15 

20  32 

42 

Theo.  Displacement  — cipr 

085 

1 44 

2.05 

2 82 

4 41 

5.67 

— ml /rev. 

13.9 

23.6 

33,6 

46.2 

72.3 

93.0 

Operating  Speed  — rated 

1800 

1800 

1800 

1800 

1800 

1800 

— max. 

3000* 

2400 

3000* 

2400* 

2400 

2400 

Rated  Continuous  — PSI 

3000 

2000 

3000 

2000 

3000 

2000 

Pressure  — bar 

206,9 

137,9 

206.9 

137.9 

206.9 

137.9 

Maximum  — PSI 

3500 

2500 

3500 

2500 

3500 

2500 

Pressure  — bar 

241.4 

172.5 

241,4 

172.5 

241,4 

172.5 

Delivery  at  rated  — gpm 

6 

10 

15 

20 

32 

42 

rpm  & pressure  — l/min 

22,7 

37.9 

56.9 

75,8 

121,3 

159.2 

Supercharge  — PSI 

60 

60  1 

120 

120 

240 

240 

Minimum  pressure  — bar 

4.1 

4.1 

8.3 

8.3 

16.6 

16.6 

Power  input  at  — hp 

13 

15 

33 

30 

68 

60 

rated  press  & rpm  — kw 

9.7 

11.2 

24.6 

22,4 

l 

50.7 

' 

44.8 

Weight  —lbs 

41 

41 

91 

' | 

91 

126 

| 

126 

— kg 

18.6 

18.6 

41,4 



41,4 

57.3 

57.3 

GEAR  PUMP  SIZES 

02 

04 

05 

07 

10 

15 

Theo.  Displacement  — cipr 

0 203 

0415 

0 501 

' 0.703 

1.00 

1 49 

— ml/rev. 

3,3 

6.8 

8.2 

11.5 

16.4 

24,4 

Operating  Speed  — rated 

1800 

1800 

1800 

1800 

1800 

| 1800 

— max. 

3000 

3000 

1 

2400 

3000 

3000 

2400 

Rated  Continuous  — PSI 

1000 

1500 

500 

15" 

*0 

750 

Pressure  — bar 

68,9 

103.4 

34,5 

If 

51.7 

Delivery  at  rated  — gpm 

1.4 

29 

3.5 

P* 

7 

10.5 

rpm  & pressure  — l/min 

5.3 

11.0 

13,3 

1 . 

1 

; >.5 

49,8 

Weight 

(Add  to  ptaton  ^ump) 


— lbs 

— kg 


r 


I 


> 


1 


I 

I 

1 


Figure  i CuiJA.iv  ol 

typical  MF  Cl  I <ed  displacement  motor 
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From  Hydura  — A Simple  Compact  Design 

Fewer  components  and  use  ot  modern  technology  re 
suit  m a compact  high  horsepower  low  media  motor 
at  low  initial  cost  plus  low  maintenance  cost  These 
axial  piston  type  motors  are  designed  with  optimum 
balance  ot  hydraulic  torces  tor  long  bearing  lite  They 
allow  high  continuous  ratings  so  you  can  upgrade 
your  machine  s dertormance  Like  matching  Hydura 
Pumps,  the  cartridge  construction  ot  the  rotating 
group  simplities  tield  servicing,  replacement  pads  or 
dering  and  stocking  Many  pads  are  common  to  both 
the  Hydura  pump  arid  motor  (ot  ihe  same  size) 

From  Hydura  — A Variety 

These  bi-directional  (reversible)  axial  piston  motors 
are  available  in  tour  sizes  both  as  tixed  or  variable 
displacement  motors  The  same  handwheel  (HN) 
pintle  lever  (MN).  two  position  hydraulic  (RU)  three 
position  hydraulic  (RR).  electronic  solenoid  (VU)  and 
electronic  servo  (W)  controls  used  on  Hydura  pumps 
can  be  applied  to  variable  displacement  motors 

“Any-Speed' 

Not  |ust  speed  in  steps  but  speed  stepiessly  ad|ust 
able  trom  100  rpm  to  maximum  in  either  direction  as 
commanded  Hydura  low  media  motors  respond  to 
command  quickly  and  smoothly  to  improve  pertorm 
ance  ot  your  machines 


Low  inertia  = Quick  Reversing 

You  can  slow  down  stop  or  reverse  Hydura  motors 
rapidly  and  smoothly  because  the  media  ot  rotating 
parts  is  very  low  When  used  with  Hydura  Hydrostatic 
Pumps  overhauling  loads  are  automatically  absorbed 

Quick  Braking 

Limited  internal  slip  even  when  braking  high  media 
connected  loads,  means  the  pump  has  positive  con 
trol  ot  the  braking  Fast  emergency  hydrodynamic 
braking  metered  hydrodynamic  braking  or  regenera 
tive  braking  can  be  accomplished  by  proper  selection 
ot  pump  and  control  (See  Hydura  Bulletin  H-6) 

Flexible.  Easy  Mounting 

You  can  mount  Hydura  motors  in  any  position,  con- 
nect up  to  two  pressure  lines,  one  dram  line  and 
you're  ready  to  go  Type  MFQ  and  MVQ  motors 
are  turmshed  with  standard  SAE  mounting  flanges 

Totally  Enclosed  to  Operate  in 
Hazardous  Locations 

The  motor  operating  mechanisms  are  totally  enclosed 
in  a fluid  filled  case  There  are  no  openings  to  atmos- 
phere where  foreign  matter  can  enter  Motors  are 
sealed  against  humid  atmospheres  even  washdowns 
with  high  pressure  hoses  Hydura  motors  are  used  In 
hazardous  locations 
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Long  Service  Life 

All  working  parts  are  fully  enclosed  Fluid  used  as 
power  medium  automatically  pressure  and  flood  lubri- 
cates operating  mechanisms 


I 


l 


HM  30 


HYDURA  Type  MFQ  and  *'MVQ  ' 
Hydraulic  Motors 


Specifications 

MOTOR  SIZE 

DISPLACEMENT,  fixed  or  maximum 
for  variable  units 
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06  10 


13.9  23,6  33.6  46  2 


SPEED  . minimum 

rated  (at  full  displacement) 
maximum’ 


rpm  100  100  100  100 
rpm  1800  1800  1800  1800 
rpm  3000  3000  3000  3000 


PRESSURE,  continuous 


maximum 


BREAK  AWAY  PRESSURE  at  no  load 


3000 

207 

3500 

242 


TORQUE,  at  rated  pressure  and 
maximum  displacement 

lb  in 

Nm 

HORSEPOWER  OUTPUT,  at  rated  speed, 
pressure  and  max  displacement 

hp 

kw 

INERTIA 

lbs  ft- 

kg  m- 

WEIGHT  — MFQ"  motors 

lbs 

kg 

2000 

138 

2500 

173 


17,2  17,2 


10.1  107 


3500 

242 

4000 

276 


2500 

173 

3000 

207 


250  250  250 


lbs  ft-  0 029  0 029  0 130  0 130 

kg  m-  0.0012  0.0012  0,0055  0,0055 


25  25 

11,4  11,4 


'Consult  Hyduia  Products  tor  service  at  higher  speeds 

Not  to  be  exceeded  b>  MVQ  motors  operating  at  reduced  displacement 
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Mobile  Hydraulic 
Components 


Fluidpower 
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Gear  Pumps 

Parker  pressure  loaded  gear  pumps  are  designed  to 
maintain  high  efficiency  and  long  life  throughout 
a full  range  of  operating  conditions.  All  Parker 
gear  products  are  manufactured  with  precision 
ground  and  lapped  gear  assemblies  enclosed  in 


SINGLE  PUMPS 


Scries 

Delivery  (g.p.m.  0 
1 200  r p m /100  p.s.i.) 

Displacement 
(in.1  /rev.) 

Maximum 
Speed  (r.p.m.) 

Maximum 
Pressure  (p.s.i.) 

D 

0 58  328 

0.111  0 630 

4000 

2500 

H 

3 14  9 60 

0 606  1 85 

4000 

.’<>00 

M 

7.17  17.52 

1.38  3 38 

3000 

3000 

DOUBLE  PUMPS 

Model 

Series 

Displacement 

(in.*  /rev.) 

Delivery 

(g.p.m.  0 1200  r.p.m./lOO  p.s.i.)  Maximum 

Speed  * 

Maximum 

Pressure* 

1st  Stage  2nd  Stage 

1st  Stage 

2nd  Stage 

(r.p.m.) 

(p.s.i.) 

MD 

1 38 

3 38  0.111  0 630 

7.2  17  5 

0.6 

3.3 

3600 

2500 

MH 

1 38 

3 38  0 606  1 850 

7.2  17.5 

3.1  • 

9 6 

3600 

2500 

HD 

0.606 

1 85  0.111  0 630 

.1  1 9 6 

0.6 

3 3 

3630 

2500 

high  strength  die  cast  aluminum  covers  and 
center  sections  Parker  gear  pumps  and  motors 
provide  a compact,  lightweight  solution  to 
continuous  or  intermittent  service  demands. 


Auxiliary  Valves 


Pressure  and  flow  control  valves  in  a variety  of 
tVI**  and  configurations  are  readily  available  to 
solve  your  auxiliary  valve  requirements.  Select 
direct  acting  or  pilot  operated  relief  valves, 
priority  type  flow  dividers,  check  valves,  selector 
Vtlves  or  two  or  three  way  two  position  solenoid 
\valves  in  a wide  range  of  pressure  and  or  flow 


ratings.  Receive  rugged  valves  designed  for  long 
trouble  free  service  under  the  most  demanding 
operating  conditions.  Reiy  upon  Parker 
application  assistance  in  selecting  the  best  valve 
for  your  requirements  . . . Parker  manufacturing 
expertise  and  quality  control  to  assure  consistent 
dependable  performance. 


Model 


Description 


Rating 


VPRD3B 


Direct  acting  relief 


Adjustment  range  500-4000 


P.S.I.  How*  to  6 g.p.m. 

Adjustment  range  500  3000  p * i Flow*  to  30  g p m 

Maximum  input  flow  30  g p m Increment  priority  flow  range  t to  tO 
gp  m Mammum  operating  pressure  ?500  p.s.i 

Rated  flow  8 g p m Mjumum  loop  P 180  p s.i.  4*  8 g.p.m. 
Recommended  operating  piessuie  50  3000  p.s.i.  Flows  to  5 g p m. 
Recommended  operating  pr enure  50  3000  p.s.i.  Flows  to  5 gp.m 


VPRP5B 

VFDV4B 


Pilot  oiieiaterl  relief 
Priority  flosv  divider 


VCPD 


Piles'  operated  inline 
!o.«d  Ink  check  valve 
NoHTijIly  closed  pilot 
operated  two  way  solenoid  valve 
Normally  closest  pilot 
operated  two  way  solenoid 
cartridge 


VNUP7B 


VNUP7C 


Parker  Hannifin  Corporation 
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Hydra-Flex  Valves 


Controlling  hydraulic  system  flow  and  pressure  in 
modern  day  mobile  and  industrial  equipment 
demands  flexibility  . . . the  kind  of  fler.ibility  that 
provides  practical  economical  solutions  for 
hydraulic  control  valve  applications.  Hydra  Flex 
block  valves  incorporate  Parker's  proven  control 
valve  cartridge  assemblies  into  hydraulic 
integrated  circuits,  custom  designed  to  meet 
specific  needs.  Block  valves  consist  of  single  or 
multiple  function  component  cartridges  which 
can  be  block  mounted  individually  or  in 
combination  to  perform  multiple  functions 
Hydra  Flex  block  valv»s  provide  flexibility  in 
design  that: 


• Reduces  total  hydraulic  system  cost 

• Saves  time  and  cost  of  installation  and 
plumbing. 

• Increases  reliability  and  reduces  leakage 

• Saves  space  and  weight. 

• Simplifies  maintenance  and  valve  reolacement. 
Hydra  Flex  provides  the  hydraulic  flexibility  to 
meet  the  challenge  of  controlling  flow  and 
pressure  with  standard  off  the  shelf  components, 
or  with  block  valves  custom  designed  and 
manufactured  to  your  specifications. 
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*Xi  can  now  hove  the  ncwowd  efficiency.  higher  working  pressures  ard 
•"creased  operating  life  ct  the  diverter  plate  m t>rotafiorv»  pump*  motors 
and  no.  hnders  wim  PerrrKX5  s newest  inwenhcri  the  patented  fcf>o 
Overter  l 


FLOW  DIVIDERS 


now  dividers  Of*  ovaiiab* » m on  senes  Please  ccntoct  Permco  * foctory 
engnoenng  deportmen'  lor  details 


MULTIPLE  UNITS 


Muiipie  pump  and  motor  unit?  or®  ova* lot*®  m each  senes  and  m every  M/e 
shown  on  the  enclosed  nerfo rmance  curves 


FIRE-RESISTANT 

FLUIDS 


Permco  pump  and  motor  performance  « superior  to  competitive  cost  iron 
retmiidapie  pumps  when  divertor  plate;  ore  used  This  mciudes  phosphate 
esters  wo’er  olycois  (hydroiuPes)  cmd  water  m-oii  emulsions  Consult  Perm 
co  tor  seal  compatibility  and  performance  characteristics  when  using 
these  fluids 


PRODUCT 

SPECIFICATIONS 


Figure  1 illustrates  the  theoretical  displacement  per  inch  of  gear  per  rev 
for  eoch  ser  es  Also  illustrated  s the  maximum  outlet  pressure  when  using 
d' verier  plates  msteod  of  thrust  plates  Pressures  given  are  tor  intermittent 
operation 


PL  Foe 'or 

m multiple  pump  applications  the  strength  of  the  dove  shot'  will  determine 
the  maximum  torque  that  con  be  delivered  tc  the  unit  from  the  prime  mover 
This  relationship  is  designated  as  the  PL  foctor  and  is  shown  m figure  1 

fo  calculate  the  actual  "Pi  foctor  of  any  given  pump  the  following  equa 
fion  should  be  used 

PL  - Average  Pressure  ■ Total  Gear  Width 

This  coicuia*ed  number  must  be  less  than  or  equal  to  the  stated  figures  m 
figure  1 or  life  rating  will  be  lowered 

Example  A two  section  7500  senes  pump  is  constructed  with  2 and  1 geors 
operating  a*  3000  and  2000  p s t respectively  Will  the  pump  shaft  be  able  'o 
carry  the  necessary  torque  "> 

Solution  Employing  the  Equation 

Average  Pressure  - - 2500psi 

7 

fotoi  Gear  Width  - ? « i - 3 inches 
PL  - 2500  « 3 - 7500 


Since  the  calculated  Pl  is  less  than  12000  (the  stated  number  m figure  1 1 the 
shaft  will  hove  sufficient  strength  to  cony  the  tore? 'jh 


1500  FROST  ROAD 

FO  BOX  66 

STRFCTSBORO  OHIO  44240  USA 
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Ptecvon  morv/odvrng  and  SOW  engineering  e«pe'<ence  ore  the  keys  to 
Permco  t long  standing  reputation  tor  duality  ana  Oi/atxiity 


PERMCO  PUMPS 
AND  MOTORS 


Mere  are  iu»f  a few  of  the  techniques  ana  r novations  that  mafc  e Permco 
Pump*  o Defter  nuv  than  compete  ve  mode* 


GEARS 


Gears  for  Permco  pumps  are  cut  in  a;'  Own  p*<yn’  to  e*treme  , close 
tolerances  Gear  width  tolerances  are  hed  to  0 0003  with  bockiash  neto  to 
a mimmum of 0 003  to 0 006  To prevent  leakoge coused Oythe common 
crowning  effect  Permoo  shapes  gears rather  than noppmg and 
\A  shaving  them  This  gives  a true  involute  profile  for  the  M length  of  eocn 
^ j i gear  tooth  assuring  mawmum  volumetric  ©fficiencv  An  this  e«tra  care 
JJ  means  more  efficiency  m operation  no  heodocheswifh  hand 
_y/  mafched  gear  sets  and  longer  operating  *-ne  • -building 


Permco  uses  a special  iron  oiioy  for  shaft  covers  gear  housings  beonng 
earners  and  port  end  cover  castings  The  odded  strength  and  bearing 
Quality  due  to  this  e»tra  rare  m metallurgy  assures  more  hours  of  trouble  free 
running  tor  you  pump  or  motor 

In  pumps  and  motors  ordered  with  con  vent, ona  thrust  picrtes  you  get  the 
added  protection  of  a higher  density  Drorve  alloy  The  Defter  wearing 
characteristics  of  this  alloy  assure  more  hours  uf  pump  or  motor  service 
without  the  need  tor  costly  rebuilding  and  replacement  of  thrust  plates 


HOUSINGS 


CONVENTIONAL 
THRUST  PLATES 
PERMCO’S 
PATENTED  DIVERTER 
PLATE  OPTION 


Perm co  s revolutionary  new  divener  plate  gives  you  increased  working 
pressures  of  up  to  4.000  ps  It  increases  B K)  bearing  Me  up  to  5 times  gives 
tunning  speeds  up  to  3 600  f?  PM  Tr  .s  is  how  it  works  In  o*her  gear  type 
hydraulic  pumps  pressure  of  the  ou*^  • *.de  pushes  internal  moving  parts 
towe'ds  the  inle'  -ears  tie*  Cutting  into  *he  sousing  Beonngs  may  overtood 
' rnd  break  down  Shafts  and  hubs  c m weor  quickly  Gears  wear  unevenly 
Constant  rebuilding  and  downtime  erode  r rofits 


Permco  s patented  diverter  plates  resluc  j pump  destroying  wear  by  divert 
mg  hvd’auiic  pressure  through  soeciai , mochmed  channels  to  key  creas  on 
the  inlet  side  of  the  pump  This  fluid  pressure  acts  as  a counter  force  to  push 
gears  back  towards  a cen'ered  position  This  allows  them  to  function  proper 
iy  wNie  reducing  bearing  loods  Bearings  function  property  with,  up  to  five 
times  longer  service  unde,  rat  3d  pressures  Wear  to  hubs  gears  and 
N housings  is  a'so  $igi  ificantiy  reduced  These  same  diverter  plate 
-^2  channels  also  help  to  reduce  the  harmful  effect  of  cavitation 
^ With  high  .acuurn  miet  conditions  gecxs  do  not  fill  completely  the 
result  is  cavil emon  when  the  pump  is  subtec  ted  to  h.gh  vacuum  inlet  con- 
ditions Permco  s diverter  piate  channels  flow  to  these  pbrtioliv  ft'iea  teeth 
and  displaces  cavitation  from  the  d. verier  plate  s surface 
Because  *hese  pta’es  are  not  pressure  loaded  they  tend  to  retain  the  Teflon 
coating  tar  better  than  converianol  plates  This  aids  the  purr*)  r the  hand 
ling  ot  fire  resistant  fluids  The  re  centering  force  of  Permco  diverter  plates 
increases  proportionally  with  increased  working  pressures  On  the  |Ob  e> 
per.ences  and  in  plan*  tec'mg  indicate  that  work  mg  pressures  ot  4 000  p s i 
or  speeds  up  to  3 600  P PM  are  no*  possible  without  unusual  wear  deoend 
ing  upon  gear  wid*h 
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KWS 

CXSA  IN  3 »N 

ot»  n\ 

K 7 AC  TOO 
(MUU  UNIT) 

MAX  OttRATING* 
BRfSSURI  BATING 
G1AB  WIDTH  B5I 

'200 

3 533 

6000 

1/4  TOM/3 

3000 

3 TO  3 

3000 

1500 

1455 

7000 

1/4  T0 1 

3C00 

M/4  TO  3 

3500 

3000 

IN 

eooo 

1/3  TOM/4 

4000 

M/3  TO  3 

3500 

3100 

1/3  TO  M/4 

4000 

ioowuidi 

3 3« 

8000 

M/3  TO  3 

3500 

3-1/4  TO  3-1/3 

3000 

>500 

3 573 

9000 

1/3  TOM/4 

4000 

M/3  TO  3 

3SC3 

3-1/4  TO  3-1/3 

3000 

5000 

3573 

14000 

1/3  TOM/4 

4000 

1-1/3  TO  3 

3500 

2 1 4 TO  3 1/3 

3000 

5100 

3 573 

14000 

1/3  TOM/4 

4000 

lOOWtlfO) 

M/3  TO  3 

3500 

3-1/4  TO  3-1/3 

3000 

3 >00 

3 057 

1*,000 

1/3  TO  1-1/4 

4000 

*1/3  TO  3-1/4 

3500 

3 1/3  TO  5 

3000 

7500 

4044 

13  000 

3/4  T0 1-3/4 

4000 

3 TO  3-1/3 

3500 

3-3/4  TO  J 

3000 

7600 

4044 

13.000 

1/4  TC  1-3/4 

4000 

(OOWIUO) 

3 TO  3-1/3 

350C 

3-3/4  TO  3 

3000 

&o*ng  •*  lo»  w*m m«r«  Opiato*  f©\  <Mv  CvCWl  »o»  o Vwm  o*  COO  w>M  Sim  end  ’ye*  of  P<y*ng 
W»  Alloc'  * -\JC*  MwWxjrvn  Cantji  'odON  to  Aop*c<nor»  «v-w  A«m*i  (icoad  2S00  D* 


CoOy«or'  « W*0  P*mico  me 
A*  Gig**  Otnmr^td 
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1500  FROST  ROAD 
PO  BOX  M 

STREETSBORO.  OHIO  44240  U S A 
TELEPHONE  (216)  626-2801 


FLUID 

RECOMMENDATIONS 


Use  premium  quolitv  hydraulic  fluid  with  a viscosity  rang©  '50  300  SUS  (32-65 
CST)  at  100  F (38  C)  Normal  operating  viscosity  range  is  between  80  1000 
SUS  (16-220  CST)  Maximum  sial  up  viscosity  should  not  exceed  4000  SUS  Oil 
srxjuld  have  maximum  anti  w x.'  properties  rust  and  oxidation  inhibitors 


SIDE  LOADS 


When  a side  cr  overhmg  lood  is  imposed  on  the  drive  shaft  of  a pump  or 
not  or  an  outboord  bearing  must  be  used  (3000  5000  7500  senes)  Doctole 
xrtboord  bearings  are  recommended  for  2500  and  3700  senes  in  these 
applicator* 


FILTRATION 

(MANDATORY) 


For  maximum  pump  life  the  system  should  be  protected  from  contamination 
at  a level  not  to  exceed  250  particles  greater  than  10  micrometres  per 
millilitre  of  fluid  A 25  micrometre  return  line  filter  with  a B 10  rating  of  at  least 
2 2 should  provide  this  level  of  purity  A 149  micrometre  suction  strainer  is  also 
suggested  for  added  pump  protection 


SHAFT  ALIGNMENT 


Unit  shaft  alignment  must  be  within  0 007  inches  total  indicator  reading  using 
a standara  motor  coupling  Follow  coupling  manufacturer  s installation  m 
structions  to  prevent  end  ttvusi  on  shaft  Turn  pump  shaft  to  assure  freedom  f 
rotation  Pump  and  motor  must  be  on  a rigid  base 


INLET  CONDITIONS 


Not  to  exceed  10  in  Hg  at  1200  R PM  . 7 in  Hg  at  1800  R PM  or  a positive 
pressure  greater  than  20  p s i ‘ 


MOUNTING 

RESTRICTIONS 


Moulting  position  is  non  restrictive 


SPEEDS 


Typical  operating  speeds  are  between  400-2200  R PM  Consult  factory 
should  these  speeds  be  exceeded 


TEMPERATURE 


Under  normal  conditions  of  continuous  operation  fluid  temperature 
should  not  exceed  150"  F (65  C)  m no  instance  should  the  temperature 
exceed  185  F (85  C ) 
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A HYDROSTATIC 
TRANSMISSION  SYSTEM 
TO  MATCH  YOUR  SPECIFIC 

DESIGN  REQUIREMENTS 

■ * • 

Worldwide  Proven 
REXROTH  HST  Systems  r 


A Unique  HST  Pump 

Presenting  the  State-of-the-art 
for  mobile  hydrostatic  transmis- 
sion design  the  Rexroth  AA4V 

Pump.  „ 

This  HST  Pump  la  a swashplate 
destgn.  variable  displacamant. 
overcenter,  axial  piston  unit 
which  incorporates  an  Integral 
charge  pump,  a charge  pressure 
relief  valve,  and  two  make-up 
check  valves.  Also  Included  are 
two  system  pressure  relief 
valves.  The  AA4V  utilizes  a , 
Spherical  control  plate  design 
which  has  the  advantages  of 
I6w  peripheral  speed,  self 
centering  of  the  cylinder  block 
and  high  volumetric  efficiency. 

Also  featured  Is  a wide  range  of 
control  variations;  high  power 
to-welght  ratio;  heavy  duty  serv 
ice  capability;  compact  size, 
SAE  mounting  configuration; 
and,  optional  Through-drive  for 
auxiliary  pumps. 
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AA4V  PUMP 


Rated  Pressure  9000  pal 
Maximum  9600  pal 

AA4V  Variable 
Displacement  Pump 

A2F  Fixed 

Displacement  Motor 

aoy  vinuofu 
Displacement  Motor 

Settee 

20  sues 

6 sues 

Maximum 

Displacements  (In  Vrevj 

2 43  IQ  7 63 

061  to  61.0 

1 71  10  26.96 

Maximum  Speeds  (rpm) 

3700  to  2600 

6000  10  1600 

*290  to  2900 

Maximum  Flows  (Qpm) 

3610  89 

166  to  422 

36  to  239 

jjiprf*  .HP. 

.a  63  to  1426 

118  10  766 

167  10  966 

46  to  4662 

131  to  2167 

i 
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THE  REXROTH  CORPORATION 

MOBILE  HYDRAULICS  DIVISION 

Old  Manslield  Road 
Wooster,  Ohio  44691 

Tel  216(262  2010 
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REXROTH  HST  Motors  Are  System  Matched 
to  Your  Mobile  p§sign  Requirements 


The  A2F  fixed  displacement  axial 
piston  motors  feature  the  bent  axis 
design.  This  design  provides  high 
starting  torque  characterlatlcs  and 
high  operating  speeds  Large  shaft 
bearings  allow  the  motors  to  absorb 
substantial  axial  and  radial  forces 
As  with  the  AA4V  pump,  the  A2F 
fixed  displecerTtent  motors  offer  the 
benefits  Lof  the  spherical  control 
plate  deetgn  > 

The  Rexroth  A6V  Incorporates  the 
proven  A2F  cylinder  block  with  Its 
advantages  of  high  starting  torque 
and  volumetric  efficiency  The  strok- 
ing action  is  to  one  sloe  of  center 
only,  hence  Its  size  and  weight  la 
leaa  then  moat  variable  displace- 
ment motors  currently  available. 

The  motor  displacement  may  be 
altered  while  driving  under  full  load, 
and  actuation  of  the  motor  control , 
allows  the  cylinder  block  to  swivel 
between  25 ‘ and  7*  to  give  a 
displacement  (speed)  ratio  of  3 47:1 
Five  control  variations  for  manual  or 
automatic  operation  are  available 
with  the  A6V  motor  for  use  In  Rex- 
roth mobile  hydrostatic  transmis- 
sions. 

Match  your  mobile  design  require- 
ments with  Rexroth  Hydrostatic 
Transmission  Systems  ..you'll  like 
the  performance.  • 


A2F  (FIXED)  MOTOR 


A6V  (VARIABLE)' 


For  Immediate  information,  call  216/262-2010.  Or,  write  The  Rexroth  Corporation, 
MOBILE  HYDRAULICS  DIVISION,  Hydrostatic  Systems  Group,  Wooster,  Ohio  44691 


WORLDWIDE  HYDRAULICS < 

MOBILE  HYDRAULICS  DIVISION 

1700  OM  Mansfield  Road.  Wooster.  Ohio  44081 
Telephone  21S/JS2  2010 


THE  REXROTH  CORPORATION 

MOBIL!  MVf'RAUlK'S  DIVISION 

Old  Mansfield  Road 
Wooster.  Ohio  44691 

Tel  216/262  2010 


ttltplacement  put 
platon  vartaOw  41 

The  AA4V  B«aaM 

light  weight  and  pi 
inpota  Tha  com, 
dietinct  advent* 


THE  REXROTH  CORPORATION 

MOBHf  HYDRAULICS  DIVISION 

Old  Mansfield  Road 
Wooster.  Ohio  44691 

Tei  216/262  2010 


SPE  R^Y^VICKERS 

NORTH  AMERICAN  GROUP.  TROY.  Ml  48084  TEL:  313  280  2321 


Features  and  Benefits 

Low  Maintenance,  High  Productivity 

Simple.  tugged  comtiuction  provides  a n extremely  reliable 
pump  design.  The  replaceable  wafer  type  valve  plate  incor 
porates  the  pump's  timing  and  provides  the  stationary  surface 
on  which  the  cylinder  Mock  rotates  Low  cylinder  block  stresses 
result  fiom  its  strong,  massive  hub  and  heavy  walls  The  rigid, 
ductile  iron  yoke  is  a one  piece  design  which  eliminates  pintle 
connection  wear  and  provides  maximum  stiffriesr  Large,  anti 
friction  pintle  bearings  support  the  yoke,  complementing  its 
stiength  and  its  reliability.  The  nigged  drive  shaft  is  designed 
for  minimum  deflection  at  its  highest  loads  This  maintains 
optimum  alignment  and  lubrication  of  the  beatings,  thus 
providing  long  treating  life  Bearing  life  is  further  enhanced  by 
using  large,  high  strength,  tapered  toilet  hearings 

Fewer,  stronger  parts  greatly  reduce  the  potential  for  com 
ponent  failure  and  offer  a large  margin  of  inherent  overall 
strength  Individual  pump  components  ate  sized  for  maximum 
rigidity,  strength  and  service  life  These  fewer,  rugged  parts 
offer  a more  durable,  reliable  pump  which  will  result  in  lower 
maintenance  costs  and  increased  productivity 

Case  Pressure  Protection 

Although  a case  dram  line  is  required  to  limit  the  steady  state 
case  pressure  to  5 psi,  an  integral  relief  valve  limits  the  pump 
case  transient  pressures  to  10  psi  higher  than  the  inlet  pressure 
Flow  from  this  valve  is  returned  directly  to  the  pump  inlet 

High  Efficiency 

E Senes  pumps  handle  today's  higher  speeds  and  pressures  with 
high  efficiency  Typical  is  96%  volumetric  and  83%  overall. 
These  pumps  meet  the  critical  demands  of  increased  vehicle 
performance  where  it  counts  m the  field 

Variety  of  Controls 

Pressure  compensator  and  load  sensing  controls  maximize 
functional  usefulness  while  minimizing  energy  consumption, 
heat  load  and  prune  mover  size.  These  controls  respond  effec 
rnely  to  the  demand  for  matching  the  flow  needs  of  the  load. 
This  increases  system  efficiency  try  reducing  wasted  power  and 
increasing  productivity 

General  Description 

Pumps 

Sperry  Vickers’  improved  E Series  piston  pumps  are  inline, 
variable  displacement  units,  available  m two  sizes  with  a 
selection  of  optional  controls  for  maximum  operational  flexi- 
bility They  are  efficient,  reliable  pumps,  designed  specifically 
for  today’s  hardworking  mobile  equipment. 

Motors  and  Transmission  Pumps 

E Series  piston  products  also  include  fixed  and  variable  dis- 
placement motors  and  hydrostatic  transmission  pumps  Consult 
bulletin  MB  198A  or  your  local  Sperry  Vickers  representative. 

Pumpto-Pump  Combinations 

Combinations  of  E Senes  piston  pumps  and  fixed  displacement 
gear  or  vane  pumps  provide  lower  installed  costs  (eg  one 
mounting  pad)  and  energy  savings  from  more  efficient  power 
utilization  (ability  to  vary  the  higher  combined  flow  affords 
greater  delivery  /demand  flexibility)  Sperry  Vickers  can  pro- 
vide a complete  package  for  such  tandem  configurations. 
Consult  your  local  Sperry  Vickers  representative 


Pump  Controls 

Pressure  Compensator  Control  (C) 

This  control  automatically  varies  pump  displacement  to  pro 
vide,  at  a constant  pressure,  only  that  flow  necessary  to 
satisfy  the  load  demand  Displacement  starts  to  reduce  at 
approximately  100  psi  below  the  compensator  setting  Control 
response  is  sufficiently  fast  to  preclude  the  need  for  a pressure 
relief  valve  in  most  systems 
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PVE 19  C 


The  pressure  compensator  is  the  simplest  of 
the  pressure  limiting  controls.  Performance 
characteristics,  compared  to  the  same  size 
fixed  displacement  pump,  are  shown  below. 
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SPER^Y-^VICKERS 

NORTH  AMERICAN  GROUP.  TROY  Ml  48004  TEL:  313  280  2321 


Remote  Adjustment  Compensator 
Control  (CG) 

Thu  control  allows  the  vehicle  operator  to  change  the  compen 
sator  setting  through  the  use  of  a remotely  localed  relief  valve 
This  control  has  the  seme  performance  characteristics  as  the 
"C"  type  compensator  It  is  not  available  as  a remote  CV  or 
CVP  type  control 


' CH  C )' 


Performance  Data 

Oil  Type  SAE  10W,  Oil  Temp  180°F,  Inlet  Pressure  0 PSI;  Theo  Disp  PVE  19  2 50  CIR  PVE21«2  75CIR 


PVE19 


PVE21 


•OGv  1SOO 

SPUD  HPM 


27 00  PSl 
.’000  PSi 
1000  PSl 
WO  PSI  - 


1000  1W0 

SPUD  PPM 
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SPE  RRY^A/ICKERS 

NORTH  AMERICAN  GROUP.  TROY,  Ml  48084  TEL:  313  280  2321 

VQ  vane  pumps 


are  versatile,  high  efficiency  pumps  providing  long, 
trouble-free  service  life,  with  self-compensation  for 
wear  to  maintain  high  volumetric  efficiency  for  the  life 
of  the  pump. 

A VQ  pump  is  the  most -easily  serviced  pump  available, 
with  all  of  its  wearing  parts  contained  in  a cartridge 
which  can  easily  be  removed  for  inspection  and  quickly 
replaced,  reducing  the  high  cost  of  equipment 
downtime. 

Present  Sperry  Vickers  heavy  duty  VHO  vane  pumps 
can  easily  be  upgraded  to  provide  the  increased  per- 
formance characteristics  of  the  VQ  pump  simply  by 
replacing  the  VHO  cartridge  with  a VQ  cartridge.  The 
cartndge  contains  a rotor,  intra-type  vanes,  ring,  two 
Hex  plates  and  two  support  plates.  Ir.  operation,  the 
pump  rotor  is  driven  by  a splmed  shaft  coupled  to  a 
power  source.  As  rotor  speed  builds  up,  centrifugal 
force  moves  the  vanes  outward  where  they  follow  the 
cam-shaped  contour  of  the  ring.  System  pressure 
applied  behind  the  vanes  and  inserts  presses  them 
against  the  elliptical  contour  of  the  ring,  to  maintain 
sealing. 

Because  the  ring  is  elliptically  shaped,  two  opposing 


pumping  chambers  are  formed  which  cancel  out  radial 
loads  on  the  shaft  bearing,  resulting  in  extraordinarily 
long  bearing  life. 

As  the  rotor  rotates  and  the  vanes  move  radially  out- 
ward from  the  small  to  the  large  diameter  of  the  ring, 
the  chamber  volume  between  the  vanes  increases.  As 
the  chamber  becomes  larger,  pressure  is  reduced, 
creating  a pressure  differential  between  the  pump  inlet 
and  the  reservoir  which  causes  oil  to  flow  into  the  inlet. 
Here,  it  is  trapped  between  the  rotating  vanes.  As  rota- 
tion continues  and  the  vanes  are  forced  inward  again, 
the  chamber  becomes  smaller  and  the  oil  is  forced 
through  an  outlet  into  the  system. 

Ihr  VQ  pump  has  extra  performance  designed  in. 

The  VQ  flexible-plate  design  provides  a number  of 
significant  performance  advantages: 

• Most  pumps  have  heavy,  rigid  side  plates  which  can- 
not “give"  to  accommodate  thermal  expansion  of 
the  rotor.  By  contrast,  the  flexible  side  plates  of 
the  VQ  pump  are  designed  to  flex  outward  to  com- 
pensate for  thermal  expansion  of  the  rotor  during 
operation. 

• In  any  pump  at  startup,  regardless  of  temperature. 


Forgives  misalignment,  expansion 


flexible  tide  plain 
"(>ive"  to  accommodate 
momtnlin  rolor  mis- 
alignment or  thermal 
expansion. 


Pooh  of  prrssurlrrd  Huld 
on  Ihr  plates'  outer  faces 
hvdrostaticallv  balance 
plate  movement,  maintain 
Ing  proper  rotor 
clearance. 


Replaceable  cartridge  unit 
containing  all  rotating 
parts. 
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OENERAL  MOTORS  CORPORATION 


RADIATOR  division 

LOCKPORT.  NEW  YORK  14094 


Harrison  Radiator  Divisi 
200  Upper  Mountain  Road 
Lockport,  New  York  14094 


on.  General  Motors  Corporati 


on 


Phone:  (716)  439-2011 


Marr,SOn  °ffer5  a “ide  var(®ty  of  vehicular  heat  transfer 
devices  Including  air  conditioners,  heaters  and  various 

heat  exchangers.  Currently  these  units  are  available  for 
prototype,  production  and  service  applications. 
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HUNTER 


HEATERS 

DIESEL 


l-’" 
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zl4  t jRtary 
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Modal  DH-22  Series 

Modal  GH-21  Saries 

M MO  •TU/H*  U*w« 

70  000  9*U  HP  Mpi 

Built-in  Anetream  Thermostat 
See  DccnKn*)  For  Aemore 
fempweru'e  Connor  rsermoFron 

Built-t*  Airft'oom  TH#emottaf 
Saa  Ac(aiior«i  *<y  Aaattva 

COPW'CV 

tOORk  Shutoff 

100N  Snuton 

*2  von  DC  7 amp  Average 

t2  von  DC  7 amp  Average 

t20  (htgh)/100  Howl  elm 
at  0"  HfO  Beck  Pr«a«ure 

120  fhighi  100  Howl  elm 
el  0 H O Beck  Preature 

Overheat  Cutout  Switch  and 
Tip-Over  • Mercury  Switch 

Overheat  Cutout  Switch  and 
Tip  Over  Mercury  Switch 

Tati- Tele  Type 

Ten-Teie  Type 

Eiectnc  - 12  Von  DC 

Electric  - 12  VoM  DC 

To  EnteriOf 

To  E ■ !#»•<>' 

Stemiea*  Steel 

Shunless  Steel 

Height  6*«  Inc  he* 

Width  if,  inches 

30  pounds 

30  pounds  i 

S>;  Hre  Gal  Average 

I 6 , Hrs  Gal  Ayeiage 

No  t -2  or  Arctic  Diesel 

Unleaded  or  Low  Lead  Gasoline 
iBeguiar  Grade) 

e Mounting  Hardware 

• 90*  Eiheuat  Elbow  A 9 Nipple 

• Eihauti  insulator  Cotter 

• inota'iation  Manual 

• Mounting  H*r0*are 

• 90'  E**aust  Eifeo*  and  9 N’ppta 

• i R*aust  IntoMNOf  Coi'ai 

• nttai  .if. o'  Manual 

Model  PH-20  Series 

M ooo  aru  **  i**wt 

Bu'll  in  Airstream  Thermostat 
'*  <a»u'*i  <o> 
v^pa'af..-#  CWO' 

I00S  Shuto” 

12  »oM  DC  5 amp 

100  elm  at  0*  H O Bac»  Pressure 

Overheat  Cutout  Switch  and 
Tip-Over  - Mercury  Switch 

T#tl.Tal«,Typ« 

(Pressure  Regulator) 

To  Eitenor 
Stamipat  Stan 
Dapth  is  Inches 
30  pounds 
1 Hi  Lb  Avenge 
Propane  vapo' 

• Mount. ng  Maidwa'# 

• M f I'luii  Elbow  and  9 Nipple 

• MieuM  insulator  Cotter 

• P'assu'e  Pag.,  at 
Flow  Valve 

• 'Jllal'On  Mj 


All  Hunter  Heaters  feature  forced  air  delivery  and  all  Heaters  operate  independently  of  the  vehicle  engine. 

HUNTER  HEATER  ACCESSORIES  * ' " 

• Remote  Control  Assembly  Kit  • 

• Thermost*  omlon  tempera!-  | j 'S'J 

once  heater  is  manually  put  into  operation  U l ListetJ  — . \ ' 


• 1?  or  ?4  Vblt  Fuat  Pump  ’S  Prohipit  Gravity  feeo  Of  IiQuiO 

Fuels 

• Au unary  Fuel  Tanks  Heavy  Duty  Quanty  construction  available  in  b ga  on 
sues  - HP  Tanks  not  suppueo 

• Defroster  Adapter  Assembly  Fit  Kumar  Heaters  uses  2V  1 D Con 

voiuteo  nose  not  suppiiec 

A:i  Hunter  Heaters  have  been  tested  tor  eihaust  pollutants  while  operating  at 
the  proper  »uet  afliustment  as  per  instructions  contained  m Operating  mstruc 
tions  tor  Munte'  Heaters 

A f Test  esuits  indicate  the  to  wing 
Jk  CO  iCarbon  Monondei  - Seg  ig  b e 

l \ . (Sulphur  CkosiOei  - Only  trace  amounts 

[V. ice  usee  >o<  testing  to<  CO  Carbon  Mono»de  Teste' 
made  Dy  Ume  Safety  Appliances  Co 

HUNTER  MANUFACTURING  COMPANY 


r si*. 

i ^ i 

i <Sy 
\ / S' 

N.  • i 

REMOTE  CONTROL 

V P 

HOOKUP  KIT 

v l 

J For  Diesel.  Gasoline 

S or  Propane  Heetera 

For  instant  heat  control 

••  • ' ; ^ 

within  arm  s reach.  Remote 

y V'  ^ 

Control  Kit  makes  it  easy 

'r  f><-  ■ 2 

-v  ts.,  L ‘ri 

l v'  -jr>* 

to  have  the  lull  benefits 

of  Hunter  Comfort  Zone 

heating  Kit  with  6 loot 

length  cable  is  simple 

to  connect 
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HUNTER  MANUFACTURING  COMPANY 


jnntuaouao  cuviiuo  omo  min  . ?i»  7411m 


HUNTER 


HEATERS 


FUEL 


COMBUSTION 
AIR 


HEATED 

VENTILATED  AIR 


LENGTH  — 16* 
WIDTH  - IIV4- 
HEIGHT  — 6*/«' 


VENTILATING 

AIR 


EXHAUST 


DIESEL 

GASOLINE 

PROPANE 


Truck  cabs  / Truck  bodies  / 
Truck  trailers  Off-highway  equipment 
Railroad  maintenance-of-way  equipment  / 
Mobile  field  shops  and  offices  / 
Electric  vehicles 


•h  V a*l,vef  ,h«  Q'eatest  amount  ol  heat  with 
H,?n  amCun'  °'  ,uel  ,n  ,he  '•«'  amount  0t  spice 
s •»P^'*"ce  and  modern  engineering  technics 
combine  a controlled  amount  ol  fuel  with  the  corrert 
amount  of  combustion  air  and  ignition  ol  the  atomi/ed 
uei  to  produce  an  optimum  burn  inside  a stainless  steel 
^!rfhan°e'  The  ,,esf1  aif  or  ventilating  blow*  L*e?fy 
blows  an  over  the  heat  exchange'  extracting  the  man* 
um  amount  ol  heal  from  the  exchanger  surface  before 
the  burned  fuel  is  exhausted  to  the  outs.de  W^enevlr- 

?ho*ceVer  V°U  ^ hea'  Hun,e'  Hea,e,s  a,e  ,el'aat« 


For  all  types  of  On  and  "Off  Highway  Vehicles 
UNIVERSAL  HOT  WATER  HEATER  Model  HW  125 

t'cenpact  -i/e  and  cl  lx  tency  -«iU >w  thr  uv  i >1  lbs*  healet  m im^  tin  « undersea!  m 
i ars  and  Itui  ks  van*  and  van  t»  «!»•».  i • ■mltuc  turn  and  larm  equipment  rah*,  pack  up 
i ampet*  and  sheik 

Versatility  is  .ickled  walk  the  i emc is alke  i|ttn  plate  allowing  the  healet  height  In  hr 
Wt  III  i «»•  >•!  Iwi  I IkCl-jhls 


HEATER  ACCESSORIES 


Kl  MOT  I ( IIMKOI 
MOOKl  P KIT 


i ui  Diesel.  ( i. i vi  ill  in- 
Ol  Propane  Healers 

T i a instant  heal  control  within 
aims  reach.  Rem> tie  Control  Kit  makes 
it  easy  to  have  l he  lull  benefits  ol  Hunter 
CnmliMt  Zone  heating  Kit  with  6 tool 
length  cable  is  simtile  to  connect 


5 CiAi  I ON  t APAt  1 1 N 
(III  IA\h 

Rugyrd.  dependable  luel  lank, 
iont(ik'le  with  mnonl mg  brac  kets, 
saielv  i •>!>.  wekTed  seams  18 
gauge.  leme  plate,  leak  te  slid 
meets  |>.OT  I HWA  Kcgolalm).* 


W AIT  ATM  T I ROM 


lilt  IKK  (,  Wll  INI  It  || 

PI  MP  12  or  24  VOI  T AVAR  ABI  I 

• • B t in  I 

Operation  as  l<  sc  Fillet 

• • 

NOT!  IXVT  Re  i . ar  • s cl.,  no!  ;*tmit 
gravity  leed  fuel  operation 


HI  AIT  K 1)1 1 HOST  IK  ADAPT  tR 

ASST  MTM  V 

I its  all  models  of  Hunter  Heafets 
Designed  for  manual  control  of  heal 
deflector  Furnished  in  Red  haked 
enamel  Opening  takes  2 1 2‘  i d 
convoluted  hose 
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Heater 

DIMENSIONS 


263  1mm 
1036 


' i,'  ' 


293  6mm 
1156 

1 

1 dmm 

360" 

D r 

_ 1 

1 

1 

SPECIFICATIONS 


BTU'S  Per  Hour:  17.280  BTU  at  100  temperature  rise 
Weight:  8 lbs  dry 
Air  Flow:  150  CFM 

Motor:  1/25  H P,  12V  DC  Also  available  24V  DC 
Current  Draw:  6 amp  single  speed  sealed  motor 

FEATURES 


• Low  Profile 

• Easily  Installed 

• Configuration  is  ideal  for  installa- 

tion beneath  a seat  or  othei 
cramped  locations 

• Compact 


• Highly  Versatile 

• Fabricated  of  coated  steel  all 
welded  construction. 

• Core  position  may  be  reversed 
for  opposite  side  in*  jllation. 


RED  DOT  CORPORATION  495  Andover  Park  East  Seattle,  WA  98188  (206)575-3840 


HT  6 


DIMENSIONS 


21  1 
53  6cm 


U-85-J 

21  6cm 


- 20  V- 
51  1cm 


SPECIFICATIONS 


BTU’s  Per  Hour:  44.500  (Heating)  31.000  (Cooling) 

Air  Flow.  400  CFM 

Weight:  55  lbs  dry 

Motor(s):  Two,  12  VDC  Throe  Speeds 

Current  Draw:  32  Amps 

Controls:  Adjustable  Thermostat 

Note:  BTU  Based  On  100°  F Temperature  Rise  (Heating;  And  36°  F Refrigerant  Temperature 
With  80°  F Wet  Bulb  Entering  Air  (Cooling) 

FEATURES: 


High  Capacity 

Designed  For  “Hidden’ 
Installation 

Heavy  Duty  Welded 
Construction 


Variety  Of  Applications 

“0”-Ring  Air  Conditioner 
Fittings  ' 

threaded  Fasteners 


^ ORDERING  INFORMATION 

NUMBER  R-5912-2  (12  VDC).  ADD  -24  TO  MODEL  DESK^NATIONf 
FOR  24  VDC. 

DERING  INFORMATION  SEE  TECHNICAL  SALES  BULLETIN  3-2B.  | 

RED  DOT  CORPORATION 

495  Andover  Park  East  Seattle.  WA  98188  [206]  575-3840 


Heater-  Air  Conditioner 


All  Purpose 

Heater  — Air  Conditioner 

DIMENSIONS 


SPECIFICATIONS 

BTU’s  Per  Hour:  13.000  (Heai  g)  10.000  (Cooling) 

Air  Flow:  120  CFM 


Weight:  24  lbs  dry 

Motor(s):  One.  12  VDC.  Single  Speed 

Current  Draw:  6 Amps 


Controls:  Adjustoble  Thermostot  r.  • ormostat  NOT  included  With  unit  (See  Parts  Catalogue) 


Note:  BTUBdsedOn  100°  Ftemperature  Rise  (Heating)  And  36°  F Refrigerant  Temperature 
With  80°  F Wet  Bulb  Entering  Air  (Cooling) 

FEATURES: 

• Equipped  With  “0”-Ring  Air  • “Squirrel  Cage”  Type  Blower 

Conditioner  Fittings  Wheel 


• Heavy  Duty  Welded 
Construction 


Simplitied  Construction  For 
Ease  Of  Maintenance 


> Versatile  Installation 


Convenient  Mounting  Brackets 


ORDERING  INFORMATION 

ORDER  BY  MODEL  NUMBER  R-3911  A(1 2 VDC).  ADD  -24  TO  MODEL  DESIGNATION  FOR 

24  VDC 

FOR  DETAILED  ORDERING  INFORMATION  SEE  TECHNICAL  SALES  BUlLEFIN  3-4B. 


RED  DOT  CORPORATION  495  Andover  Park  East  Seattle.  WA  98 188  (206)575-3840 
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STElDHRT-lDARnER 


Division 


Independent 
Combustion  Heaters 


CONTROL  SWITCH 

\ CONTR 


VENTILATING 
AIR  BLOWER 


COMBUSTION 
AIR  BLOWER 


CABLE 

UCATOR  LIGHT 


FUEL 

INLET 


OVERHEAT 

SWITCH 


IGNITION 
UNIT  " 


THERMOSTAT 


VENTILATING 

AIR 

OUTLET 


SPARK 

PLUG 

FUEL 

SOLENOID 


FUEL 

NOZZLE 


EXHAUST  MEAT  EXCHANGER 


The  SOUTH  WIND  2 is  a compact  combustion  air  heater 
complete  with  its  own  fuel  pump  It's  all  that  s requited  tc 
heat  almost  any  electric  vehicle  The  heater  is  always 
ready  to  deliver  heat  in  a matter  of  seconds  at  the  Hip  of  a 
switch  A thermostat  maintains  the  selected  temperature 
at  the  desired  level  so  that  as  much  or  as  little  of  the 
heater  s 18,000  BTU  output  may  be  used  tor  any  specific 
application  The  powerful  fresh  air  blow  delivers  enough 
air  to  meet  defroster  velocity  quickly. 

DESCRIPTION 

The  SOUTH  WIND  2 is  an  independent,  solid  state, 
fuel-burning  combustion  heater  Air  provided  by  a com- 
bustion blower  is  pumped  into  the  burner  assembly.  Fuel 
is  atomized  by  a nozzle  m this  assembly  and  the  resul- 
tant fuel/air  mixture  is  ignited  by  a spark  plug.  The  hot 
gases  then  flow  through  a stainless  steel  heat  exchanger 
and  are  exhausted  to  the  ouiside  A separate  fresh  air 
blower  pumps  air  over  the  heat  exchanger  The  air  is  then 
directed  to  the  area  io  be  heated 

INSTALLATION 

The  SOUTH  WIND  2 may  be  easily  installed  either  verti- 
cally or  horizontally.  Units  as  shipped  are  for  horizontal 
mounting,  but  the  vertical  operation  can  be  easily 
achieved  by  simply  repositioning  the  safety  upset  switch 
in  the  heater 

The  5/16-inch  bolts  provided  with  the  unit  will  meet 
most  mounting  needs,  or  the  unit  can  be  removed  from 
the  case  to  allow  installation  flexibility.  A wide  variety  of 
installation  situations  may  be  encountered,  and  to  pro- 
vide maximum  flexibility  tnr  lo« lowing  parts  are  available 


PART  NUM6ER  ACCESSORY 

6466794-2  90  degree  fresh  air  outlet  adapter 

6484125-2  45  degree  Iresh  air  outlet  adaptei 

736411-2  50-inch  long,  4-inch  diameter  flexible  duct 

48437 1 Dud  damp  for  above 

735005-3  Exhaust  pipe,  flexible  30-inch  long 

0736313-7  Remote  control  kit  with  7 foot  cable 

0736313-11  Memots  control  kit  with  11 -toot  cable 

0738127  Fuel  tank  (1.6  U S.  geHon  capacity) 

The  outlet  adapters  and  associated  duct  and  clamps 
8’*ow  the  air  to  be  oucted  to  any  desired  location.  The 
remote  control  kits  will  provide  maximum  convenience  ol 
heater  operation. 

SPECIFICATIONS 

Model  No  106C30H 

Heal  Output  1 8 .000  BTU/Hr. 

Nominal  Fuel  Rate  38  Oellon/Houi 

Current 7 5 Ampere* 

Voltage 12V 

Outlet  Temp  Range 110- 220*  F 

Air  Rate  100  CFM 

Minimum  Wire  Size  Requirsd 14 

Approx  Shipping  Weight 33  Lbs 

SOUTH  WIND  COMBUSTION  HEATER 
RESEARCH 

During  1961  South  Wind  Division,  Stewart- Warner  Cor- 
poration, will  introduce  a new  HquW-tuet -burning  com- 
bustion heater.  This  compact,  high-output  heater  will 
offer  more  installs*.' on  flexibility  tor  electric  and  hybrid 
vehicles.^  , 
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| FUEL 

OUTLET 

| VENTILATING  AIR 

Seu&  cm] 

) EXHAUST  GASES 

CTftllBRT  UlBBlUB 

HT-9 


FUEL  SOLENOID  VALVE 


THERMAL  SWITCH 


EXHAUST 

OUTLET 


OUTLET 


FUEL 

PUMP 

ENGINE  COOLANT 


COMBUSTION  AIR 


FUEL 


HOT  COMBUSTION  GASES 


SPECIFICATIONS 

Model  NO 

Ho*.  Output 

Fuel 

Maximum  Foe*  Rate 

Current  

Volta#*  

Thermostat  Range  

Coolant  Pump  Capacity 

Minimum  Wirt  Si/e  Required 
Approx  Shipping  Weight  — 


combustion  heater  with  its  own  fuel  pump,  coolant  pump 
and  said  state  ignition  "^E  HOT  BOX  is  connected  to 
Vhi  electrical  system  anu  jtant  reservoir  ot  the  vehicle 

In  THE  HOT  BCX's  burner  assembly,  fuel  is  mixed  with 
air  brought  if  by  a combustion  air  blower  This  mixture  is 
ignted  m a manner  similar  to  ti*t  in  a car  s igniSon  sys- 
tem. «ra  dte  resulting  hot  gases  circulated  through  e 
spiral  battle  I n the  heat  exchanger  The  double-walled 
water  type  heat  exchanger  absorbs  the  heat  into 
the  coolant  which  te  ttien  circulated  With  a heating 
capacity  o»  40.000  BTU/Hr.,  THE  HOT  BOX  rapidly 
acfuevaa  and  mamtama  a ooolant  temperature  ot  be- 
hnwen  i40  tn* i ISO'  F Whan  Its*  temperature  is  at- 
tained. me  bermoetat  automatically  cycles  the  burner  on 
and  otfcto  maintain  the  proper  level  Should  the  heat 
exchanger  temperature  rise  above  Vre  predetermined 
level  a safety  switch  shuts  down  the  heater  operation 

INSTALLATION 

8h*E  HOT  BOX  can  be  eaedy  installed  in  any  suitable 
focadon  or  removed  from  me  box  for  maximum  rnstaBa 


CHAM -CAL  ENGINEERING  CO. 

P.O.  Box  972 
Garden  Grove,  CA  92641 

Tel:  213-S9U-860U 


THE  NEW  LINE  of 

CHAM-CAL  transmission  coolers 


1 


mmy 


PARTS  KIT 


- 1 

l Gt.'.’Cti 

422 

I6  000o 


OVERHEATED  TRANSMISSIONS  FAIL  PHFMA1  IRELY 

Original  equipment  Itansmissinn  cooler  are  bare  adequate  for 
Irqht  duly  driving.  Any  heavy  load  on  yo  vehicle  1 jlling  a boat  or 
trailer  R V motor  homes  and  campers  |ust  driving  fast  in  hot 
weather  even  though  not  pulling  a trailer)  will  overheat  the 
transmission  fluid  This  causes  oxidation,  acids  and  tars  and  ruined 
oil  seals,  all  of  which  means  an  expensive  transmission  rebuild. 

CHAM  CAL  TRANSMISSION  INSURANCE 

Your  transmission  oil  is  good  for  100.000  miles  at  1 75 J- 50.000  at 
700  only  7000  miles  at  750  Your  new  car  or  truck  probably  has 
a thermostat  which  keeps  the  radiator  water  over  700  How  can 
you  cool  transmission  oil  to  a safe  level  with  710  water’  You  cant* 
However,  a properly  sited  CHAM  CAL  cooler  will  insure  the  life  of 
your  transmission  by  keeping  the  oil  at  a safe  operating  level. 


818 

18.000a 


OTHER  BENEFITS  FROM  A CHAM  CAL  COOLER 

You  have  increased  cooling  for  your  engine  because  the  excess  heat 
of  the  transmission  fluid  is  no  longer  added  to  your  radiator  water 
A ma|or  city  police  i apartment  found  it  necessary  to  change 
transmission  oil  every  9000  miles  before  they  equipped  their  autos 
with  heavy  duty  transmission  coolers.  You  can  recover  the  cost  of 
the  cooler  from  reduced  changes  of  transmission  fluid  Of  course, 
the  biggest  benefits  are  increased  transmission  life,  and  prevention 
of  a frustrating  and  costly  road  breakdown  far  from  help. 


CHAM  CAL  G V W RATINGS  ARE  SAFE 

Compare  our  cooler  sire  per  G.V  W rating  with  other  brands  Be 
wary  of  coolers  that  are  physically  smaller  with  the  same  G.V.W 
rating  There  are  some  coolers  being  marketed  which  are  grossly 
over  rated 


CHAM -CAL  ENGINEERING  CO. 

P.O.  Box  972 
Garden  Grove,  CA  92641 

Tel:  213-59U-860U 


"W"  FIN  HEAT  CON 
DUCTOR  INSIDE  ALL 
TUBES  INCREASES  PER 
FORMANCE  BY  40%. 


YET,  IT  DOES  NOT 
RESTRICT  NOR  PLUG 
OIL  FLOW  THROUGH  LARGE 
OIL  TUBE  PASSAGEWAYS. 


The  hard  tempered  aluminum  "W"  fin  it  pressed  into  the  tubet  bv  hydraulic  powered  pistons  to  force  a super  tight 
contact  from  the  heat  conductor  to  the  wall  of  the  tube.  This  "W"  fin  extracts  heat  from  throughout  the  column  of  oil 
and  transfers  the  heat  into  the  tube  and  outer  tin  assembly  to  be  carried  away  in  the  air  stream  Round  tube  coolers 
that  do  NOT  have  a bonded  internal  heat  conductor  are  much  less  efficient  since  the  oil  film  on  the  inner  wall  of  the 
tube  tends  to  insulate  the  center  of  the  oil  flow  column  from  being  cooled. 

Copper  tubes  (which  give  maximum  heat  transfer)  are  hydrostatically  expanded  at  1800 
PSI  into  full  collar  aluminum  fins  The  fins  are  impervious  to  vibration  and  will  never  loosen,  giving  maximum  cooling  performance  for  the  life 
of  the  vehicle. 

CHAM  CAL  ENGINEERING  COMPANY  has  developed  this  cooler  design  especially  for  oil  cooling  All 
manufacturing  processes  are  done  in  our  own  plant  under  rigid  quality  control  standards. 


for  300  F.  oil  temperature. 


16  gauge  galvanized  steel  mounlmg  straps— 100%  stainless  steel  hose  clamps-  BUNA  N lined  hose  good 


SELECTION  CHART 


DIMENSIONAL 


FACE  AREA 


THICK 
(IN. I 


WIDTH 

(IN.) 


LENGTH 

(IN.) 


HEAT  EXCHANGE 

B T U H * 


leWiTiTaJ 


BTUH  CAPACITY  BASED  ON  LAB  CONDITIONS  AS  FOLLOWS  2500  F PM  AIR  VELOCITY 
100  AIR  TO  OIL  TEMPERATURE  DIFFERENTIAL. 


2 GPM  TRANSMISSION  OIL 


THE  OCO  MANUFACTURING  COMPANY 

1 38  Winchester  Avenue  New  Haven  Connecticut  06508 
Telephone  1203)  562-5121 


Since  191 5 Radiators  and  heat 
exchangers  have  been  the 
specialty  of  the  G & O Corp 
(now  a division  of  The  Allen 
Group)  ever  since  its  founding 
in  1915  As  far  back  as  World 
War  I.  our  equipment  was  used 
in  heavy-duty  military  vehicles 
aircraft,  and  commercial  trucks 
Automobiles,  too — the  Stanley 
Steamer,  for  example  Today 
we  supply  radiators  and  heat 
exchangers  to  many  of  the 
world's  leading  manufacturers 
of  trucks,  construction  equip- 
ment. compressors,  and 
locomotives 


Engineered  Products — trom 
Concept  to  Completion  Every 
OEM  radiator  or  heat  ex- 
changer we  build  for  you  will  be 
engineered  to  meet  your  spec- 
ifications by  engineers  with 
years  of  experience  in  this 
highly  specialized  field  Their 
extensive  experience  with  all 
types  of  heat  transfer  problems 
often  results  in  substantial  sav- 
ings to  our  customers,  through 
design  efficiencies 


1 Computerized  Design  Data; 
Complete  Pre-  7 esting  Our  own 
computer  facilities  provide 
design  computations  to  deter- 
mine the  required  core  type, 
sizes,  and  fin  configurations 
Prototypes  are  built  and  tested 
in  our  laboratories,  which  in- 
clude computer  controlled  wind 
tunnels  to  test  heat  transfer 
rates  pressure  cycle  testing 
equipment  to  determine  life 
expectancy,  de-aeration,  and 
drawdown  testing  devices,  as 
well  as  standard  laboratory 
equipment 


THE  O&O  MANUFACTURING  COMPANY 

1 38  Winchester  Avenue  New  Haven  Connecticut  06508 
Telephone  (203)  562  5121 
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[100%  Quality  Control  Every 
G & 0 product  is  thoroughly 
tested  by  a hydrostatic  or  air- 
under-water  test  lor  leakage, 
for  dimensional  accuracy,  and 
for  appearance  Our  Quality 
‘ Control  Department  has  the  last 

word  If  the  product  is  not  100% 
satisfactory,  it  is  not  shipped 
i Among  other  process  certifica- 

tions, we  have  the  following 
NAVSHIPS-250-634-6  Class 
I P-3b  (Brazing):  MIL-T-5021 

i (Welding);  and  MIL-T-704D. 

Paint 


n 


* 


W 


8 


Cover  photograph  product  identification 

1 Polished  aluminum  radiator 

2 Lightweight  cast  aluminum  top  tank 

3 Drawn  steel  top  tank 

4 Drawn  brass  top  tank 

5 Fabricated  steel  radiator 


6 Diesel  engine  intercooler 

7 Vehicle  heater  core 

8 Porobond  shell  and  tube  heal  exchangers 


F*  V * 


& 


i7TTj|>  *. 


i 


F"  , ■••"  _ • . 


a'-" 


Welded  Tubmp 

Butt  welded  tubing  is  recognized  as 
being  significantly  superior  to  sol- 
dered lock -seam  tubing  since  it  is 
both  stronger  and  lighter  The  smooth 
ieam  of  butt  welded  tubing  fits  snugly 
on  all  sides  to  the  fin.  thereby  de- 
livering superior  heat  transfer  per- 
formance G & O has  its  own  butt 
weld  tubing  mill,  giving  us  complete 
control  over  quality  and  production 
We  are  the  only  radiator  manufac- 
turer with  m-oiant  butt  weld  tubmq 
capability 


Prompt  Field  Engineering  Serv- 
ice All  our  field  representatives 
are  experienced  heat  transfer 
engineers  who  work  closely 
with  our  customers  and  our 
resident  engineering  staff  Stra- 
tegically located  in  the  rnaior 
industrial  regions  of  the  coun- 
try, they  are  available  to  you  for 
assistance  in  design  and  field 
consultation, 

PRODUCT  CAPABILITIES 
Engine-cooling  Radiators  for 
trucks,  tractors,  locomotives, 
construction  and  industrial 
equipment,  busses,  compres- 
sors, and  engine  generator  sets 
Shell  and  tube  heat  exchangers 
for  custom  designed  heat  ex- 
changers 

Heater  Core  and  Tank  Assem- 
blies for  trucks,  tractors,  loco- 
motives, construction  and 
industrial  equipment 


G & 0 FACTORIES  ARE 
STRATEGICALLY  LOCATED  IN  ALL 
MAJOR  INDUSTRIAL  AREAS 
OF  THE  COUNTRY 

New  Haven,  Connecticut 
Wallingford.  Connecticut 
Chicago.  Illinois 
Peru.  Illinois 
Jackson.  Mississippi 
Hayward.  California 


G&O  CORP. 


A Division  of 


138  Winchester  Avenue  / New  Haven.  Connecticut  06508  / Telephone  (203' 562-5121 


Gulf  ♦ Western 
Manufacturing  Company 


Electric  Vehicle  Components 


Bohn  Heat  Transfer  Division 

1625  East  Voorhees  Street 
Danville  Illinois  61632 
Telephone  217  446-3710 


Heal  E«charigers  A,f  to  air  liquid  (o  air  and  liquid  to  liquid  designs  Custom  manufac'ure 


Michigan  Plating  & Stamping  Olvlsion 

i860  Alpine  Avenue  NW 
Grand  Rapids  Michigan  49504 
Teiepnone  61 6 363-4847 


:uei  Tanks 


Supplie'  to  automotive  industry  ol  temepiate  stamped  ana  weided  tanks 


Automotive  Marketing  and  Engineering  Center 

Detroit  Sa'es  and  Engineering  Office 
24114  Research  Drive 
Farmington  Hills  Michigan  48024 
Telephone  3* 3/478-81 40 


Peiays  Miniaturized  12VDC  to  control  circuits  to  20  amperes 

Soienods  Build  to  customer  requirements 

Switches 

Build  to  customer  requirements 

Transducers 

Current  Position  Pressure  Speed  Temperature.  Torque  Voltage  - Build  to  customer  requirements 

Voltage  Regulates 

12VOC  Son  i Staia 

Apparatus  Cables 

Collyer  Insulated  Wira  Division 

100  Higgmson  Ave 
Lincoln.  PI  02865 
Telephone  401/723-7800 

Single  conductor.  Type  A.I.A. 

IPCEA  S-28-357.  NEMA  WC-V  Underwriters  Lab  Sizes  «4  AWG  and  larger  Asb  covered  300v 
and  600V 

Appliance  Wires 

Single  conductor 

Collyer  P-400  thhn/THWN  PVC/NYLON  m those  sizes  which  are  19W  uncompressed 
U L Listed  Pate  AWM  105*C  Dry  and  80*C  in  oil 

Control  Cables 

Single  end  multi  conductor 

thermoplastic 

Collyer  C-141  — P2R  - PE- NYLON  condis  PVC  Jacket  600V,  1000V.  75*C 
Collyer  C-140  — PVC  insulated  and  iacketed  600V 
Collyer  C-143  — PE.  PVC  conductors.  PVC  tacket  600V  1000V 
Collyer  C-153  — PE  NYLON  PZP  90*C.  PVC  jacket  600V  10C0V 
Collyer  C-154  — THHN-THWN  conductors  Tvpe  T C U L Listed 
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RRISON  RADIATOR  DIVISION 


general  motors  corporation 


LOCKPORT,  NEW  YORK  14094 


Harrison  Radiator  Division,  General  Motor's  Corporation 
200  Upper  Mountain  Road 
Lockport,  New  York  14094 

Phone:  (716)  439-2011 


Harrison  offers  a wide  variety  of  vehicular  heat  transfer 
devices  including  air  conditioners,  neaters  and  various 
heat  exchangers.  Currently  these  units  are  available  for 
prototype,  production  and  service  applications. 


rr 
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heat  exchangers 
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Principle  of  operation: 
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HEAT  EXCHANGERS 
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DIMENSIONS 


TRANSMISSION  OIL  COOLERS 


SWIRL  COOL 

SPACE  iAVF  H 

SWIRL  COOL 
IV,"  THICK 

ULTRACOOL 
%" ECONOMY 

OVW  RATIN3 
TRANS  ONLY 

DIMENSIONS 

THICK 

WIDTH 

LENGTH  0 A 

1010 

401 

10.000 

»/. 

5 

12  3/4 

1334 

10.000 

11* 

4 

12 

1011 

402 

12.000 

*/4 

5 

14  3/8 

1359 

12.000 

IV, 

4 

15 

1012 

403 

15.000 

»/4 

5 

18-3/8 

1315 

15.000 

IV* 

6 

12-1/8 

1013 

404 

17.500 

>/« 

71* 

16-3/8 

1301 

17.500 

r/* 

8 

15-1/8 

1014 

405 

21.000 

v« 

10 

16-3/8 

1305 

21.000 

IV* 

8 

18-1/8 

1306 

24.000 

IV, 

12 

15-1/8 

*GVW  fo»  Mm,,  Duty  Uw  5*»n  Coo*  Fo*  SU"d»"1  Duty  liM  U*t»«  Coo* 


WEIGHT 


Transmission  coolers  can  vary  in  weight  from  1/2 
ef f iciency. 


5 pounds  depend 


ng  on  size  and 


RATING 


A transmission  cooler 
per  Hour)  it  removes, 
an  important  factor  in 


s evaluated  by  the  heat. 
Shrinking  available  room 
rating  a cooler. 


in  BTU/HR  (British  Thermal  Units 
near  the  radiator  is  making  size 
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1531  Pomona  Road  Corona  California  9t  720 
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HEAT  EXCHANGERS 


PERFORMANCE  DATA 


The  source  o*  heat  m an  automatic  transmission  is  the  torque  convert er  T-  i measurement  of  heat  is  8TU  (British 
Thermal  Units)  GVW  .Weight)  puts  BTU's  (Heat)  mto  your  transmission 


Hayden  Trans-Coolers  Take  BTU's  (Heat)  Out. 


BTU/HR  RATINGS  PER  HAYDEN  STANOARO  TEST  (t  7 GPM  J 100’FlTD  J 2500  PPM)  RELATE  TO  GVW  RATINGS  THE 
HAYDEN  COOLER  WE  SPECIFY  WILL  TAKE  OUT  THE  NECESSARY  0TU  S TO  MEET  the  STANOARO  TEST  AND  WILL 
COOL  YOUR  OIL  FROM  2 O’F  TO80*F 

REWEVrflER  — a 20 * drop  m oil  femperifure  dooO'es  Oil  and  equ'pmenf  Me 


GVW 

BTU/HR  (APPROX) 

if  your 

8 000 

You  need  to  take  out  tins 

5740 

GVW 'pad 

io  :oo 

many  BTL'/HR  of  additional 

T 484 

on  a 100*  day 

UOOO 

neat  for  hea»y  duty  stress 

10  223 

is: 

15  600 

driving 

12  600 

13  COO 

15.052 

Th#  most  frequent  mechanical  failure  on  a car  <s  the  transmission  protect  it. 

OPERATING  INSTRUCTIONS 
N/A 

ENGINE  OIL  COOLERS 
Principles  of  operation: 

Oil  naturally  forms  a thick  boundary  layer  against  a cool  surface,  like  a heat 
exchange  tube,  and  that  boundary  layer  can  Insulate  the  main  body  of  hot  oil 
from  the  cool  tube  surface.  In  order  to  be  effective  an  oil  cooler  must  mix 
the  oil  to  prevent  tha*  insulating  boundary  layer  from  forming. 

Oil  circulates  in  a continuous  loop  from  the  pan  through  the  oil  pump,  through 
the  cooler,  through  the  filter  to  the  engine.  In  the  cooler,  an  exclusive  inner 
swirling  action  of  the  oil  is  created  by  uniquely  designed  inner-swirl  fins.  As 
the  hot  oil  flows  through  the  swirl  fins,  hundreds  of  tiny  "swirlpools"  swirl 
clockwise  and  then  counter-clockwise  at  precisely  tooled  spiral  grooved  openings. 
This  360*  swirling  action  assures  double  heat  extraction  by  the  double  turn 
exposure  of  hot  oil  to  the  cold  air  side  of  the  cooler. 


1531  Pomona  Road  Corona  Cai'lom.a  91  720 
(714)  736  4900  Outside  CA  .800)  854  4 757 
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HEAT  EXCHANGERS 


Engine  oil  Is  required  to  operate  in  a hostile  environment  in  smaller  high- 
revving  engines  where  It  has  to  absorb  heat  and  emissions.  Taking  heat  out 
of  the  oil  helps  protect  it  and  increase  its  effectiveness  and  lifespan. 

In  doing  so  the  parts  It  is  lubricating  are  better  protected  as  well.  The 
amount  of  protection  can  be  gauged  by  the  fact  that  it  is  doubled  with  each 
20*  worth  of  heat  removed  from  the  oil. 

DIMENSIONS 


HAYDEN  SWIRL-COOL  FULL  FLOW  ENGINE  OIL  COOLERS  — Heavy  Duty  & Performance  Grade 

2400 

K2400 

IV,  x 6 * 18 

205/225  * 

Ford  Chrysler  GM 

2401 

K2401 

IV,  x 8 * 21 

2Cl  .'25 ' 

Performance  — Steel  Brd  Hose 

2402 

K2402 

1 V,  x 6 x 18 

258 

Chev  w/Cartridge  Filler 

2403 

K2403 

iv,  X 8 X 21 

258 

Performance  — Steel  Brd  Hose 

— 

K2404 

— 

— 

Use  2400 

.... 

K2405 

— 

— 

Use  2401 

2406 

K2406 

IV,  X 6 x 18 

211 

Chev  w/Spin-On  Filter 

1 2408 

K2408 

IV,  x 4 x 15 

211 

Chev  4 Cyl  w/Spm-On  Filter 

2409 

K2409 

iv,  x 4 x 15 

205 

Datsun  Toyota  Compacts 

2410 

K2410 

1 x 6 x 15  Spec 

166 

Volkswagen  Bug 

K241 1 

— 

— 

Use  450 

2460 

K2460 

IV,  X 4 x 15 

221  — Remole 

Honda  Civic 

2461 

K2461 

1’,  x 4 x 15 

242/243* 

Metric-Imports  Compacts 

HAYDEN  ULTRA  COOL  FULL  FLOW  ENGINE  OIL  COOLERS  - ECONOMY 

450 

New 

1 « 7’ ; x 12  Spec 

166 

Volkswagen  Bug 

451 

New 

3/4  x 7 V,  x 16  V, 

205/225’ 

Ford-Chrysler  GM 

452 

New 

3/4  x 7’,  x 16V, 

258 

Chev  w/Cartndge  Filter 

454 

New 

3/4x7 ’ , x 16’, 

211 

Chev  w/Spin-On  Filter 

455 

New 

3/4  x 5 x 14V, 

205 

Datsun-Toyota  Compacts 

456 

New 

3 4 x 5 » 14  \ 

242/243* 

Metric-Imports  Compacts 

WE  I GHT 


Engine  oil  coolers  can  vary  in  weight  from  1 - 10  I b depending  on  size  and 
eft iciency. 

RATING 


An  engine  oil  cooler  is  evaluated  by  the  heat,  in  BTU/HR  (British  Thermal 
Units  per  Hour)  it  removes.  Shrinking  available  room  near  the  radiatior  is 
making  size  an  important  factor  in  rating  a cooler. 

PERFORMANCE  DATA 


An  engine  oil  cooler  should  be  able  to  remove  8,000  - 30,000  BTU/HR  depending 
on  engine  size,  operating  RPM  and  load. 

OPERATING  INSTRUCTIONS 

N/A 


W HOVDEN  .nc 

1£>3I  Pomona  Road  Corona  CaMnrn.a  91  7?0 
'7141  735  4900  Outsick*  CA  18OO'  854  4, ’57 
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Modine  liquid-to-air  coolers  • time-proved  design 


AA 


MODIN 


MOOlM  M4NU'*CTU*INa  COMP»N* 


why  air  cooling? 

Air  cooling  has  several  inherent  advantages  over  water 
cooling  For  example,  where  teed  water  supplies  are 
unreliable,  scarce,  or  inconvenient  to  provide,  cooling 
with  air  is  favored  And  when  engine  |acket  water  tem- 
peratures are  too  high,  air  cooling  will  consistently 
maintain  desired  heat  dissipation  rates  Air  cooling  also 
eliminates  the  need  for  anti-freeze  solutions 


Modine  liquid  to-air  coolers 
incorporate  advanced  heat-transfer 
design  innovation 

Nearly  25  years  ago  Modine  research  engineers  applied 
the  salt-bath  brazing  process  for  bonding  aluminum 
Still  very  much  in  use  today,  this  process,  which  Modine 
calls  "ALBRAZE."  causes  aluminum  alloys  to  merpe  or 
flow  across  voids  to  fuse  individual  parts  into  a one-piece 
integral  structure. 

Modine  liquid-to-air  coolers  are  produced  by  means  of 
the  ALBRAZE  process  As  a result,  they  are  highly  re- 
sistant to  mechanical  stress  and  because  the  bond  be- 
tween fins  and  tubes  is  metallurgical.  Modine  liquid-to-air 
coolers  retain  their  high  heat-transfer  efficiency  during 
their  entire  lifetime. 


1(00  OS  <OVlN  IVlNUt. 
MACirva.  WtCONUN  »»*Oi 
PHONI 


action  which  can  shorten  cooler  life  is  often  caused  by 
the  use  of  dissimilar  metals  in  the  cooler  coils  The 
Modine  core,  however,  is  fabricated  entirely  of  a single 
metal  — corrosion-resistant,  long-life  alurrvnum. 


smaller  size  — lighter  weight 
two  very  important  benefits 

Modine  s special  ruffled  air-fin  configuration  exposes  a 
greater  area  o*  secondary  heat-transfer  surface  to  cooling 
air.  Extruded  aluminum  tubes  have  internal  fins  that 
turbulate  the  oil  to  increase  its  contact  with  the  tube 
surfaces  Result?  The  rate  of  heat  transfer  is  accelerated 

Due  to  the  fvgh  heat-transfer  efficiency  of  the  fin  and 
tube  design,  Modine  all-aluminum  coolers  match  the 
performance  of  conventional  coolers  up  to  50%  iarger 
in  physical  size.  Consequently,  designers  are  permitted 
the  option  of  reducing  the  overall  sizes  of  their  equipment 
or  providing  more  cooling  within  the  same  space  occu- 
pied by  other  coolers  Weight,  too,  is  significantly  re- 
duced — by  up  to  25%  less  weight  than  other  coolers 
of  comparable  cooling  capacities.  Advantages  afforded 
by  Modme's  lighter  weight  cooler  are  the  elimination 
of  special  cooler  mounting  supports,  easier  installation 
on  the  assembly  line,  and  reduced  transportation  costs. 


corrosion-resistant  for  long  life 

Since  aluminum  does  not  adversely  reac'  oils,  "oil 
varnishing"  caused  by  deoxidation  is  avoided.  Galvanic 


anti-clog  core  design 
for  easy  maintenance 

Costly  downtime  associated  with  cleaning  closely  spaced 
finned  cores  of  ordinary  coolers  can  be  drastically  re- 
duced or  eliminated  by  using  Modire  oil  coolers  The 
extremely  high  heat-transfer  efficiency  of  the  Modine 
tin  permits  wider  spacing  to  provide  free  pass-through 
of  most  airborne  dust  and  debris 


built  to  rigid 

quality-control 

specification 

Quality  control  ovei  materials  used  in  Modine  oil  coolers 
receives  high  priority.  Samples  from  shipments  of  metals 
and  finished  parts  are  checked  and  verified  against  rigid 
specification  standards  At  Modine,  final  product  quality 
is  considered  to  be  as  much  the  result  of  extreme  care 
in  material  selection  as  it  is  dependent  upon  modern 
manufacturing  techniques  and  processes  employed  to 
produce  the  product. 
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wide  range  of  sizes  • unitized  construction 


MODIN 
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ALBRAZE  bonding  process 
forms  one  piece  unitized  structure 
for  durable  strength 

When  |omed  together  by  the  ALBRAZE'  bonding 
process,  individual  tins  and  tubes  form  a one-piece 
integral  unit  possessing  great  physical  strength  and 
resistance  to  mechanical  stress  Extruded  aluminum 
tubes  and  tanks  impart  further  resistance  of  the  cooler 
to  stress  vibration,  and  shock 


high-efficiency 
fin  design  reduces 
cooler  size 

A ruffled  serpentine  fin  developed  by  Modine.  is  the 
result  of  extensive  research,  development,  and  testing 
Its  ruffled  surface  causes  the  air  to  turbulate  and  scrub 
the  fin  surfaces  as  it  passes  over  them  picking  up  more 
heat  in  its  movement  through  the  core  Result?  A more 
efficient  heat  transfer  surface  which  contributes  to  a 
substantial  overall  reduction  in  cooler  size  Furthermore, 
because  spacing  between  fns  is  generous,  most  air- 
borne matter  passes  through  the  core  instead  of  collecting 
on  the  fins  to  impede  air  passage 


tube  turbulators  increase 
heat-transfer  rate 

Acting  as  turbulators  irat  break  up  the  laminar  flow  of 
oil  through  the  tubes,  perforated  crimped  internal  tube 
fins  provide  additional  surface  to  increase  the  rate  of 
heat  transfer  through  the  tube  to  external  fin  surfaces 
The  turbulator  fins  also  break  up  the  oil  film  on  the  inner 
walls  of  the  tubes  to  increase  transfer  of  heat  from  oil 
to  tubes  to  fms. 


12  good  reasons  for  considering 
Modine  liquid  to  air  coolers 


all-brazed  construction 

19  sizes  for  selection  flexibility 

2 core  thicknesses  (1-1/16  and 
2-1/4") 

anti-clog  core  design 

core  face  areas  from  .4  to  32  sq.  ft. 

corrosion-resistant 

extruded  tubes  for  strength 

lightweignt 

compact  size 

for  pressures  up  to  150  psi 
installation  flexibility 
accurately  performance-rated 


5 ' 
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the  benefits 
of  water  cooling 
with  Modine  B.T.  Units 

the  advantages  of  water  cooling 

Water  cooling  offers  several  distinct  and  important  ad- 
vantages over  other  methods  of  cooling 

For  example  water-cooled  heat  exchangers  are  gener 
ally  more  compect  In  size  Their  smaller  size  it  a signifi- 
cant advantage  where  space  is  one  of  the  determining 
factors  in  the  selection  of  a unit.  Another  feature  which 
often  permits  their  application  where  space  limitations 
exist  is  that  they  may  be  installed  in  a location  remote 
from  the  equipment  they  are  to  cool 

Water-cooled  heat  exchangers  offer  lower  initial  invest 
ment  as  they  can  be  installed  more  easily  and  economi- 
cally than  other  cooling  systems  Since  they  do  not 
require  electric  power  to  operate  fans  or  pumps,  lower 
operating  cost  is  another  benefit  of  their  use  Further 
more  little  if  any  horsepower  demand  is  made  on  the 
equipment  which  is  cooled  by  the  heat  exchanger 

Since  a water  cooled  system  does  not  utilize  a fan — as 
required  by  most  air  cooling  systems — the  advantage 
of  a quiet  operation  is  realized  This  is  particularly  im- 
portant with  stationary  equipment  applications 

the  benefits  of  Modine  B.T.  Units 

Utilizing  water  as  the  coolant.  Modine  B T.  Units  are 
compact  high  performance  shell-and  tube  heat  exchang 
ers  of  heavy-duty  construction  providing  dependable 
and  ecor.omical  operation  Designed  to  produce  a maxi- 
mum heat  transfer  rate  for  given  oil-flow  conditions, 
they  make  a significant  contribution  to  the  operating 
efficiency  of  various  machinery  systems  by  properly 
satisfying  their  oil-cooling  requirements 

The  fixed  tube  sheet  design  of  Modine  B T Units  con- 
sists of  a bundle  of  straight  tubes  rolled  into  tube  sheets 
This  type  of  design  permits  easy  mechanical  cleaning 
of  tube  passages  should  it  become  necessary. 

For  flexibility  of  selection  and  application  Modine  B T. 
Unite  are  available  in  a range  of  20  model  sizes  of  vary- 
ing cooling  capacities  and  performance  These  models 
are  arranged  into  three  distinct  groups  classified  by  a 
common  diametral  dimension:  the  2’/j"  (250  series). 

3 Vi"  (350  series),  and  5"  (500  series)  diameter  models 
The  3Vj"  and  5"  diameter  models  are  available  in  either 
single  pass  or  two  pass  arrangements  The  2Va"  it  avail- 
able only  as  a single  pass  arrangement 

compect  aize  saves  space 

The  unique  design  of  the  Modine  B T.  Unit,  with  its  ex- 
tended oil-side  surface  exposes  a greater  area  of  heat- 
transfer  surface  to  the  oil  resulting  in  an  accelerated 
rate  of  heat  transfer  Due  to  this  increased  efficiency 
the  size  of  the  Modine  unit  is  up  to  40  percent  smaller 
than  conventional  shell-and-tube  heat  exchangers. 
Therefore,  designers  have  the  choice  of  reducing  the 
overall  size  of  their  equipment  or  providing  more  cooling 
within  the  same  space  occupied  by  other  coolers 


AA 
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equalized  thermal  resistance  for  increased  efficiency 
Modine  s efficient  use  of  extended  surface  results  in  an 
equal  balance  of  thermal  resistance  on  shell  and  tube 
sides  for  highest  heat  transfer  efficiency  This  thermal 
balance  is  attempted  by  others  through  conventional 
cooler  design  which  utilizes  additional  tubes  and  results 
in  inefficient  thermal  usage  of  the  additional  tube  ma 
tenal. 

low  water  flow  saves  operating  costs 

Since  considerably  fewer  tubes  are  utilized  in  the  con 
struction  of  Modine  B T Units  to  effect  a given  heat 
transfer  rate  water-flow  requirements  are  approximately 
50%  less  than  for  other  coolers  of  this  type.  The  result 
is  a significant  saving  in  utility  sourced  water  or  in 
cooling  system  cost 

dependable,  time-proven  design 

The  Modine  finned  tube  bundle  design  utilized  in  the 
B T.  Unit  has  been  in  use  since  1960  Millions  of  hours 
of  actual  field  service  experience  have  demonstrated 
the  efficiency  and  dependability  of  these  units  in  vari- 
ous machinery  cooling  systems 

This  highly  reliable  design  plus  the  ri^id  quality  control 
exerted  over  materials  used  in  production  play  impor 
tant  roles  in  maintaining  customer  confidence  and  sat 
isfaction  in  the  peiforinance  of  Modine  B T Units 

pro-engineered  components  reduce  lead  time 

The  models  in  (he  cooler  line  are  assembled  from  pre 
engineered  components  in  invemory  to  shorten  lead  time 
between  order  receipt  and  shipment. 

higher  pressure  ratings 

Maximum  constant  operating  shell-side  pressures  are 
significantly  higher  than  those  which  can  be  safely  handled 
by  most  standard  tube  bundles  Since  applications  vary  in 
operating  pressures  it  is  suggested  Modine  engineers  be 
contacted  if  500  psi  pressure  is  exceeded  on  the  2'4-and 
3 Vi-inch  models,  and  if  400  psi  pressure  is  exceeded  on  the 
5-inch  models 

Modine  B.T.  Units  are  accurately  tested  and  rated  by 
experienced  technicians  under  carefully  controlled  and 
universally  accepted  testing  procedures 

construction  materials  selected  for  long  trouble-free  life 
Cast  iron  tube  sheets  and  water  tanks,  copper  tubes, 
steel  shell  and  oil  baffles  and  aluminum  oil  fins  are 
selected  for  optimum  performance  and  efficiency  for 
long  term  durability,  reliability  of  service  and  minimal 
maintenance 

typical  B T.  Unit  applications 

Transmission  hydraulic,  and  engine  lube  oil  systems 
are  typical  examples  in  which  the  Modine  B.T  Units 
are  recommended  for  application  In  such  systems  as 
recommended  the  Modine  units  are  designed  to  satisfy 
specific  requirements  such  as  providing  increased  heat 
transfer  capacity  for  cooling  oil.  withstanding  high  con- 
tinuous operating  pressures  and  accommodating  space 
limitations  as  a result  of  compact  model  dimensions 
Modine  B T.  Units  due  to  their  quiet  low  cost  operation 
are  especially  suitable  for  application  on  stationary  air 
compressors  and  on  various  hydrostatic  systems 


HX-16 


design  and  construction 
features 


TWO  PASS 
BONNET 


The  components  utilized  in  the  construction  of  Modlne 
B.T.  Unit  shall-and-tube  host  exchangers  are  briefly 
described  hers. 


A.  Tubes  Msde  of  copper,  tubes  are  positioned  and 
mechanically  bonded  into  the  tube  sheet  in  a staggered 
triangular  pattern  for  optimization  of  heat  transfer. 


B Tubo  sheet  Made  of  a heavy-duty,  high-strength 
eWoy  csst.ng  the  tube  sheet  is  capable  of  withstanding 
stresses  caused  by  variations  In  operating  pressures  on 
both  the  shell  and  tube  sides.  Tubes  and  tube  sheets  are 
joined  by  a dutable.  roll-formed  mechanical  bond  that 
reduces  potential  tube  and  sheet  failure 


C-  Baffles  Dle-formed  steal  for  a correc*  fit  between 
tubes  The  oil  baffles.  In  addition  to  providing  support 
for  the  tube  bundle,  are  designed  to  force  shell-side 
fluid  to  follow  a dlrrrtian  that  will  iehiiv*  maximum 


are  designed  to 
action  that  will  a 


achieve  maximum 


heat -transfer  efficiency. 

D.  Water  tank  Boltad-on  bonnet  typa  with  a roundad 
contoured  shape  designed  for  uniform  distribution  of 
fluid  to  tubes.  Reduces  turbulence  to  a minimum  Single- 
pass and  two-pass  bonnets  are  used. 

E.  End  Hub  and  tube  sheet  (B  ) casting  form  a one- 
piece  unitized  component  that  Is  precision-welded  to 


F.  Br  diet  Heavy -gauge  steel  bracket  is  adjustable 

for  Installing  unit  In  various  positions. 

0 Shell  Seamless  drawn  tubing  of  high  tensile  steel, 
built  to  withstand  continuous  high  operating  pr assures 

H.  Fine  Extended  aluminum  oil  fira  art  mechanically 
bonded  to  lutes  by  tube  expansion  The  draw  formed 
collar  design  of  the  fine  maximizes  their  contact  with 
tubes 


MQDIN 


1800  DC  kOVfN  AVCNOC. 
BAC'Nl.  WIICOM'N  8J401 
BHONI 


BRACKET  SINGLE  PASS 
BONNET 


TUBES 


TUBE  SHEET 


Total  Performance  Products 


Engine  oil  coolers 


Part  No.  2002 
Engine  Oil  Cooler 
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The  need  lor  Engine  Oil  Coolers  is  greater  today  than  ever  before  With  greater  loads  on 
smaller  engines,  reduced  frontal  area,  smaller  radiators,  emission  control  systems,  added 
air  conditioning  systems  and  power  accessories  all  damaging  todays  lubricating  systems 
and  YOUR  ENGINE' 

Our  Engine  Oil  Coolers  protect  your  engine  by  providing  cooler  lubricating  oil  under  all 
operating  conditions  Greatly  extends  oil  life  Pays  for  itself  through  less  frequent  oil 
changes  and  reduced  maintenance  costs 

Designed  with  ’/Sr  * copper  tubing  which  is  expanded  into  a 360° collared  aluminum  fin  using 
aerospace  refrigeration  design  This  assures  a 100%  heat  transfer  from  the  outside 
diameter  of  the  tube  to  the  finned  surface  This  Engine  Oil  Cooler  effectively  combats  the 
excess  heat  created  by  performance  driving  and  heavy  duty  uses,  either  in  competition  or 
normal  street  and  highway  driving 

All  Engine  Oil  Coolers  are  complete  with  instructions,  installation  kit,  hose  and  fittings 
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YOUNG  RADIATOR  COMPANY 

2825  Four  Mile  Road  • Racine.  Wisconsin  53404 

(Tel.  U1U-639-1010) 


Young 


TYPE  MOC  MOBILE  OIL  COOLERS 


The  Tour'S  MOC  Cool*'  Im*  <t  iompl*»*  with  *.ghi  ttondo'd 
ti|tl  eoch  o*  wh*h  may  be  p>p*d  a»  •nttollolion  .0  on*  or 
•wo  pou  oil  Ilow  arrangement*  meeting  specific  application 
requ  rementy  Thu  provides  an  efficient.  low  cost  oil  cooling 
system  with  minimum  oil  pressure  drop  and  low  oi'  ilow  .**.* 
•once  Young  MOC  Coolers  hove  o performance  range  to 
100  gpm  oil  flow  and  hea'  tronsfer  capacities  from  5.000 
to  350  000  Btu  pe>  hen  They  operate  efficiently  ot  pressures 
to  300  psi  based  on  a safety  factor  of  450  psi  test  pressure 
Mas  mum  operating  temperature  <s  400  I All  stondord  MOC 
Coolers  are  available  for  immediate  delivery  from  stock 


SUPERIOR  CONSTRUCTION  FEATURES 


The  comp!***  line  of  A.r  Cooled  MOC  0«l  Cooler*  ho*  bee* 
developed  by  the  Young  Radator  Ccmpony  os  a result  of 
over  49  year*  experience  m the  design  ond  manufacture  of 
heot  transfer  equipment  Young  MOC  Cooler*  provide  the 
simplest  solution  to  comple*  coolmg  problems  associated  with 
stationary  or  mob«!e  applications  Mounted  m front  of  ot  »n 
the  rear  of  an  eng.n#  cooling  radiator,  these  coolers  make 
on  effective  dual  use  cf  the  vehicles  ousting  a*r  stream 
coolmg  hydraulic  transmissions  torque  converters  fluid  power 
system*  lube  oil  fluid  couplings  hydrostatic  drives  or  power 
steering  Remotely  mounted  MOC  Coolers  may  be  used  with 
any  external  air  flow  system  for  coolmg  process  fluids 


Cere  m#cH  ’ • j t*.  \ *a  •• 

*.s*s  of  round  %t*el  tubfi  capable 
Of  w rh%tond  ng  ’•  peo*ed  p»es 
Sure  shocks  olun*.num  a'loy  fin* 
and  welded  tubulor  »»eei  moo. 
folds  A permanent  bond  >s 
obtained  between  f.ns  and  *wbe» 
by  methon.cai’y  eipo^dog  the 
tubes  into  specialty  tormed  tin 
collars  providing  doude  wailed 
continuous  fi’e'D1  heo*  tron.ter 

surfaces 


Tabulators  (h'ivb  pote"*ecf 

Young  Tufbu'ators  n%er*ed  n eoch 
tube  mpro*e  *#ot  transfer  more 
thon  10C4,  by  eiim.no*  ng  loninor 
Oil  flow 


Manifolds  £ •*«  ••  ted 

gouge  tubular  sree*  mon.toid'  *b*e 
dr  O'  n «ent  connections  Ond  plugs 


Connections  -Inlet  ond  Out'e* 
Oil  connections  with  mole  dryseol 
threods  ollow  efficient  tlwd  flow 
with  m . n . m u m pressure  drop 
Coolers  designed  for  service 
e-ther  os  on#  or  two  pO’S  0*1  flow 
se*e<t. on  of  proper  connections 
mode  by  custom#'  «ho*ce  on 
•nstoliohon 


Mounting  brockets — four  steel 
U section  out'  gger  brockets 
with  multiple  mounting  holes 


Finish  — Or oy  v#m.  gloss  enamel 


OPERATING  pressure 

300  pt. 

OPERATING  TEMPERATURE 

40C  f 

TYPE  MOC  MOBILE  OIL  COOLERS 
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• Non  Stock  Model* 


»s 


US  IS 


16  8 US  AS  IS 


22  II  22  S US 


22  II  22  S US 


29  US  29  S US  IS 


32  16  32S  US 


44  22  44  S 22  S 
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G RADIATOR  COM 

2825  Four  Mile  Road  • Racine.  Wisconsin  53404 

(Tel.  Ulli -639-1010) 


RANY 


INTERLOCK  DEVICES 

MECHANICAL,  ELECTRICAL 


(CODE  ID) 


350  Arapa  Continuous  at  72  VDC  Max.* 

2500  Amps  at  72  VDC,  100  Cyales^Eraergency  only.* 
Continuous  duty,  11  Watts  at  20  C 
75Z  of  normal  rating.  12  standard 
12  18  24  36  48  72 

.87  .52  .42  .26  .22  .15 

10,000  Cycles  minimus  *With  300  MCM  contacts  and  cable. 

APPLICATION: 

This  model  OD  Is  intended  for  ilectrlc  vehicles  where  It  Is  desired  to  energize 
the  OD  separately  from  the  vehicle  Itself.  For  example,  the  QD  electro  mechanical 
latch  may  be  energlxed  by  a common  12V  battery  while  the  QD  contacts  control  the 
vehicle  drive  motors  at  a higher  voltage. 


Rating 

load  Breaking 
Coll  Operation 
Kin.  Coll  VDC 
Coll  Amps  VDC 
AMPS 

Mechanical  Life 


OPERATION: 

Battery  Conner. t /Disconnect:  D.C.  power  cables  with  contact  terminations  Inserted 
into  the  QD  are  connected  when  the  QD  plunger  la  manually  engaged.  An  electro 
mechanical  latch  or  trigger  holds  the  plunger  and  cable  connection.  By  using  a 
normally  closed  push  button  switch,  the  QD  provides  a means  of  quickly  disconnect- 
ing the  battery  power  from  the  electric  vehicle  by  releasing  the  latch,  disengag- 
ing the  plunger  and  contacts. 

OPERATION  INSTRUCTIONS  (See  Fig.  1) 

TO  CONNECT  BATTERT  & TURN  VEHICLE  ON:  With  Aux.  Battery  connected,  push  QD  plunger 
In  until  It  latches  and  connects  the  main  battery.  Then  turn  vehicle  key  on. 

FOR  EMERGENCE  BATTERT  DISCONNECT:  Actuate  push  button  switch  and  QD  plunger  will 
release  to  disconnect  battery. 

FOR  NORMAL  VEHICLE  SHUTDOWN:  Turn  key  off,  QD  plunger  will  remain  engages  with 
main  battery  connected.  The  push-button  switch  may  be  actuated  to  disconnect  the 
battery.  NOTE:  The  QD  Is  Intended  for  emergency  disconnect  use  only.  Repeate4 
making  and  breaking  under  load  vlll  result  In  premature  pitting  of  contact's. 
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INSTALLATION: 

MOUNTING:  The  QD  may  be  mounted  la  any  position  and  orientation  convenient  to  the 
operator  aa  near  to  the  vehicle  connector  half  aa  possible.  Approximately  104. Han 
(12”)  apace  from  QD  cable  entrance  to  the  nearest  obstruction  should  be  allowed 
for  use  of  0D  contact  extraction  tool.  The  QD  la  mounted  with  (1)  i.lln  (.25”) 
screws  located  ae  shown  on  the  outline.  The  optional  Standoff  Kit  (Cat. No. 549)  can 
be  used  to  provide  12.7mm  (.5")  sparing  from  mounting  surface  for  0D  plunger  knob 
clearance  If  required.  Mount  Pushbutton  Switch  (Cat. No. 509)  on  vehicle  daeh  con* 
venlently  within  reach  of  operator.  See  outline  for  mounting  hole  dimensions. 
WIRING: 

WARNING:  Dlaconnect  the  battery  from  the  truck  during  installation. 

Connect  the  QD  contacts  A 1 1 to  the  negative  or  positive  aide  of  the  battery 
directly  after  the  battery  ronnector  (Anderson  SB  or  SB1  connector  la  recommended). 
Contacts  A 4 B may  be  Inserted  Into  either  side  of  the  QD  but  orientation  of  the 
contacta  for  proper  engagement  must  be  maintained.  See  Pig.  244. 

Connect  the  QD  lead  dl  tt  the  pushbutton  switch. 

Connect  the  pushbutton  switch  lead  (PB)  4 lead  #2  using  #18  AVC.  standed  Insulated 
wire  suitable  for  truck  environment,  at  shown  to  aux.  battery. 

FIC.  1 SCHEMATIC  CIRCUIT  DIACRAM  PIC.  2 WIRING  DIAGRAM 


Anderson  Power  Products  Inc.  us  newton  st  / boston  ma  02135/ tel  787-mso 


COVTACT/CABLE  ASSEMBLY: 

To  obtain  maximum  current  carrying  capability  of  the  varloua  contact  altea, 
equivalent  cable  aleea  muat  be  uaed.  See  "RATING"  in  data  table. 

Strip  1 3/8"  lneulatlon  off  end  of  cable  and  clean  copper  wire  If  required. 
Inaert  cable  In  contact  and  crisp  per  fig.  #3. 


Orient  contacta  A & B with  cable  per  fig.  2 4 4 and  Inaert  Into  QD  caae  pushing 
in  until  each  contact  anaps  over  lta  spring.  Twisted  contacta  may  cauae  poor  Qf 
connection  and  downgrade  current  carrying  capabilities.  Cables  should  not  be 
bent  aharply  as  they  leave  the  QD  caae. 

FIG. 3 CONTACT  VC-7  CRIMP 
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LOCATE  CABLE  WELL  ON 
BOTTOM  AS  SHOWN 


CONTACT  MAINTENANCE: 

Inspection:  Under  normal  QD  operating  conditions,  (not  making  or  breaking  under 
load),  cable  contacts  A and  B (see  fig.  2)  and  OD  contacts  (aee  fig.  4)  should  be 
Inspected  by  observing  contacts  through’  clear  case  half  every  few  months  and 
each  time  QD  breaks  the  excessive  battery  current  associated  with  a faulty  motor 
circuit.  Observe  surfaces  where  contacts  A and  B actually  wipe  against  QD  contact 
with  the  plunger  engaged. 

Cable  Contact  Replacement:  To  replace  badly  pitted  or  burned  cable  contacts  A and 
B,  (1)  disconnect  battery,  (2)  use  QD  contact  extraction  tool  Catalog  Number  599 
to  remove  contacts.  Follow  normal  routine  replacement  procedure. 

QD  Contact  Replacement:  If  QD  contact  surfaces  have  become  pitted  'or  scored  re- 
turn unit  to  Anderson  Power  Products.  There  is  a nominal  charge  for  this  service. 

NOTE:  Warranty  is  void  if  unit  is  opened. 
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ORIGINAL  PACK  IS 
of  Poor  qua.  rr> 


BATTERY  COMPARTMENT  RELEASE 

For  cuy  access  to  an  EV  battery  compartment  use  this  power  release  This 
product  w ill  allow  opening  of  the  battery  compartment  without  getting  out  of  an 
EV  Touch  the  release  button  and  the  battery  compartment  lid  is  automatically 
released  Th-  button  is  mounted  inside  the  glove  compartment  for  extra  safety 
and  the  release  mechanism  attaches  easily  to  the  battery  compartment.  C an  also 
be  used  as  a trunk  lid  or  hatchback  release 

Part  No  1 Description 

14  071  850  j Battery  Compartment  Release 


BATTERY  DISCONNECT  SWITCH 

Enhance  the  operational  safety  of  your 
vehicle  ! Designed  for  use  as  an  emer- 
gency disconnect  of  the  battery  circuit 
on  battery  powered  vehicles  This  sin 
gle  pole  switch  carries  a continous  load 
current  rating  of  250  amps.  This  sw  itch 
is  especially  designed  for  rugged,  long 
life  under  severe  operating  conditions 
T he  battery  circuit  is  normally  closed 
when  the  red  actuator  is  in  the  extend 
ed  position.  It  can  immediately  be 
interrupted  by  pushing  the  actuator 
into  its  recessed  position.  The  heavy- 
duty  switching  elements  arc  provided 
with  blowout  magnet'  An  arc  suppres 
sion  chamber  is  available  as  an  option. 


Part  No 

Description 

14  SI 35  2W 

Battery  Disconnect  Switch 

14-SI 35  2*) I 

Arc  Suppressor 

ACCESSORIES  FOR  200  AMP 
AND  300  AMP  CONTACTORS 

ADD  AN  INTERLOCK 

Order  contactors  with  mechanical  in- 
terlock already  installed.  Use  for  cir- 
cuit control,  status  indicators,  or  for 
safely  switches.  Complete  with  mount- 
ing hardware  and  microswitch. 


Pan  No. 

Discretion 

33-3MN-4IO 

Mechanical  Interlock 

dipt 


ELECTRIC  VEHICLE  COMPONENTS 

FLIGHT  SYSTEMS 


HEADQUARTERS 

P.O.  BOX  25,  MECHANICSBURG,  PA  17055 
PHONE  (717)  697  0333 


Interlock  Devices,  Electrical 


No  71630-FI 


No  70520- P 


Complete  line  of  15. 20  and  30  amp  locking  inlets 
and  outlets  in  all  NEMA  ratings,  with  dead-front 
construction 

Completely  insulated  with  bodies  and  flanged 
casings  molded  of  high-impact  plastic  and  featuring 
dead  fronts 


Complete  line  of  20  and  30  amp  nylon  locking  plugs 
and  connectors,  available  in  all  ratings,  with  fast 
single-screw  wiring  and  two-screw  body  assembly. 


Available  with  color-coded  neoprene  boots  that 
provide  weather-tight  protection.  Each  boot  has 
an  adiustable  sleeve  that  allows  you  to  fit  the  boot 
tightly  over  the  wire 


Call  on  Levitoris  Custom  Design  Capability  Team 
for  personal  attention  to  your  requirements. 

Whatever  you  need— be  it  a consultation  with  the  engineering-wise  Marketing  Manager 
of  our  Appliance  Products  Division,  or  a full-scale  meeting  between  your  staff  and  ours, 
including  the  Chief  Engineer  of  our  Design  Capability  Team — you'll  find  that  the  session 
is  more  like  a think-tank  experience  than  the  usual  cut-and-drie  "what-do-we-have-that-we- 
can-sell-you?”  Not  that  we  don  t have  a vast  product  line  to  show  you.  We  do  We  offer  a 
complete  line  o<  wiring  devices,  power  supply  cords,  wire  and  specialty  cable,  which  is  what 
we  mean  by  "Total  Capability  from  a Single  Source  ". 

Phone  us  at  212-229-4040.  ext  532.  Or  write  Mr  Lou  Vlismas.  Marketing  Manager,  Leviton, 
59-25  Little  Neck  Parkway.  Little  Neck.  N Y 11362 


Affiliates: 


LEvrroiM 


AMERICAN  INSULATED  WIRE  • PACIFIC  ELECTRICORD 
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ID-7 


OMNIFACS 


FCLI 


connection  alarm 


This  device  protects  the  boater  or  RV  owner  from  pulling  away  with 
his  shore  power  cord  still  connected. 

r 

What  it  doe*.  Safeline  connection  alarm  monitors  both  the  12  volt  ignition  system  and  the  120  volt  shore  power  system 
Starting  the  engine  with  the  outside  cord  still  engaged  causes  the  Safeline  unit  to  give  warning 

I 

Models.  For  self-propelled  vehicles  (boats  and  motorhomcs)  there  are  two 
model  groups.  Group  I models  have  a flashing  red  light  on  the  instrument  panel. 

Group  2 models  have  a red  light  and  a switchable  buzzer.  When  the  group 
I number  is  combined  with  “K"  ( I K or  2K),  that  model  is  for  use  on  outfits  that  do 

not  have  their  own  120  volt  generator  When  the  number  is  combined  with  “L" 

(IL  or  2L).  that  model  is  for  use  on  outfits  that  do  have  a generator. 

For  non  self-propelled  vehicles  (travel  trailers,  Sth  wheelers,  truck  campers). 

Model  5 is  the  choice.  Group  I models  Group  2 models 


Installation.  The  latest  evolution  in  the  Safelinc  series  is  the  simplest  of  all  to  install  Just  plug  the  small  transformer-adapter 
into  any  on-board  120  volt  receptacle  and  run  a wire  forward  to  the  lamp  on  the  instrument  panel  The  lamp  also  connects  to 
an  ignition  switched  terminal  for  its  12  volt  source  Simple  instructions  and  all  hardware  are  included  except  the  wire 
between  adapter  and  lamp. 


JAttUNt, 

If  you're  plugging  In  without  It, 
your  turn  is  coming. 


Design.  This  new  Safeline 
design  is  a miniaturization 
of  earlier  models  Cost, 
weight,  and  installation  time 
are  all  reduced,  but  neat 
appearance  on  the  instru- 
ment panel  is  preserved 
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INSTRUMENTATION 

INCLUDING  BATTERY  STATUS  INDICATORS 


(CODE  IN) 


Powr-gard  850 
battery 

capacity  meter 
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BATTERY  CAPACITY 


Us  a wpr.  not  merely  a warning  indicator*  it  shows 
batteryTapacity  at  all  times  during  the  discharge  cycle.  / 
What  it  shows  is  true  capacity,  not  voltage  on  load, 
because  it  compensates  tor  changes  in  capacity  caused 
by  changes  in  the  rate  of  discharge 
tt  provides  truly  practical  protection  for  a 
battery  and  ef 
tripping  ' 


:e  under  the 


expanded  scale  voltmeter  or  conventional 
Iffery  discharge  indicator.  It  is 
the  result'd  years  of 


thorough 


iture  lift  lockout 


JtvKjiNAL  I’AOri 
OF  POOH  QUA  1 1TY 
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Product  line  281-1 


• • 


OPERATING  FEATURES 


The  Practical  Battery  Capacity  Meter 


ORDERING  INFORMATION 


METER  always  shows  proportionate  level  of  charges,  operator 

can  judc  j when  to  bring  truck  in 

METER  LIGHT  signals  beginning  of  use  of  reserve 

RESERVE  available  is  capacity,  not  time,  so  operator  isn't 
under  needless  pressure 

LIFT  locks  out  wnere  battery  manufacturers  specify,  so  open 
ator  doesn't  ignore  the  need  to  recharge 

METER  INDICATES  undercharged  replacement  battery  so 
operator  always  mows  what  capacity  he  has  to  work  with 


DATA  TABLE 

Accuracy  Conelates  with  Specific  Gravity  throughout  range 

Adjustments: 

Factory  calibrated 

Warning  Light 

Self  testing 

Warning  Period 

Variable  with  discharge  rate 

Recharge  Point: 

As  generally  recommended  by  battery 
manufacturers. 

Reserve  Capacity 

8%  at  warning  point 

Reset  Protection: 

Unplugging  will  not  reset. 

Polarity  Protection 

Mismstallation  will  not  damage 

Meter  Housing: 

Steel,  splashproof.  and  dustproof. 

Recommended  Leads 

18  AWG  heavy-duty  insulated. 

Power  Requirements:  Standard  -02  amps.  Economy  - 0 1 


amps 


MOOEl 

DESCRIPTION 

BATTERY 

VOLTAGE 

CATALOG 

NUMBER 

Meter  warning 
light  & lift 
lockout  relay 

24 

8S3G1 

36.48 

8S3G2 

Protector 

72/80 

8S3G3 

Series 

Meter  and 

24 

SSlGl 

warning  light 
only 

36.48 

861G2 

72/80 

8S1G3 

24 

8S2G2 

Monitor 

Series 

Meter  only 

36  48 

8E2G4 

72/80 

8£2G5 

24 

889G1 

Lift  Lock- 
out Relay 

Relay  only 

36/48 

889G2 

72/80 

889G2 

DIMENSIONS 

INSTALLATION  INFORMATION 

METER 

A 

B 

C 

D 

E 

F 

Wire  following  installation  Instructions 

Millimeters 

57  15 

52  32 

9525 

79  25 

1168 

330 

t From  meter  ± terminals  to  battery  ± terminals 

Inches 

225 

206 

3 75 

312 

46 

13 

2 From  relay  #1  terminal  to  meter  "S"  terminal 

RELAY 

G 

H 

1 

J 

K 

L 

3 From  relay  02  4 #4  terminals  to  lift  contactor  coil 

Millimeters 

6096 

54  61 

4724 

31  75 

3962 

29  46 

4 From  relay  #3  terminal  to  convenient  vehicle  + terminal. 

Inches 

240 

235 

186 

125 

156 

1 16 

Ancterson  Pow©r  Products  Inc.  us  newton  st  bcston  ma  02135/TEL  787-se«o 
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Pow-r-gard  850 
Remote  Mounting  System 


Product  Data  Sheet 


A Pow-R-Gard  meter  with  separately  packaged  electronics  to 
facilitate  Installation  where  space  restrictions  make  normal 
mounting  difficult. 

- Permits  optimum  positioning  of  both  meter  and  electronics 
pack. 

- Makes  replacement  of  damaged  meters  easier  and  more 
economical . 

- Eliminates  need  In  underground  mines  to  mount  meter  in  a 
permissible  enclosure  (subject  to  specific  approval). 

On  connection  to  a battery,  the  meter  self-tests  as  the 
pointer  swings  from  "F"  to  ”E"  and  back  up  to  Indicate  the 
battery  state  of  charge.  When  the  battery  reaches  72*  dis- 
charge, the  indicator  needle  passes  Into  the  yellow  zone  and 
the  red  warning  light  on  "Protector"  models  Illuminates  to 
alert  the  operator  of  the  need  to  recharge.  When  the  battery 
reaches  80%  discharge,  the  Indicator  needle  passes  Into  the 
red  danger  zone  and  the  optional  lift  lockout  relay  prevents 
further  battery  discharge  by  disabling  the  lift  pump  motor. 


PURPOSE: 

FUNCTION: 

OPERATION: 


INSTALLATION:  Mour.t  meter  on  truck  Instrument  panel  In  a cutout  of  2-1/6  to 

2-1/8  Inch  diameter  using  the  "U"  mounting  bracket  and  nuts 
provided.  Mount  electronics  pack  with  a #10  screw.  Connect 
units  with  convenient  36"  preterminated  wires  as  furnished, 
or  use  any  alternative  length  of  #18  AWG  or  larger  heavy  duty 
Insulated  wire.  Follow  standard  Pow-R-6ard  Installation 
Instructions  for  electrical  connections  to  vehicles.  The 
mete.  Is  protected  from  damage  due  to  polarity  reversal  by 
improper  Installation.  No  adjustments  are  required. 


Anderson  Power  Products  Inc  • / 1<5  NEWTON  ST  / BOSTON  VIA  02135/TEL  787-5880 
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Flashing  light:  (light  normally  ONI 

Model  5111  Steel  sheet  bo*  with  indicator  lamp  incorporated 


The  Cableform  Range  of  Visual  Battery  Discharge  Indicators 
provides  a simple  and  economical  means  of  checking  the 
battery  state 

Three  maior  types  of  Battery  State  Indicators  are  available 

* Flashing  light  (light  normally  OFF)  ♦ lock  out  protection 
(e  g for  cutting  out  the  hydraulics). 

Model  51 14  Steel  sheet  bo*  with  indicator  lamp 
incorporated. 

Model  5124  Steel  sheet  bo*  for  use  with  remote  lamp 


Model  5121:  Encapsulated  printed  circuit  card  for  use  with 
remote  lamp 


Dial  type:  Model  5118 


Cableform 


ZION  CROSS  ROADS 
THOY.Va  229/4 
Ti  l (804)  589-8224 


r 


5100  Swim  Battery  Discharge  Indicators 
Modal*  5114  and  5124 


Operation 


-rr  - - — * — «. 

♦he  lock  out  relay.  The  contacts  of  the  relay  may  h C'rcu"  >#^'rn  to  ,,m*  ,h*  r*quired  deliy  end  then  twitches 

Pump  contactor  on  , M,Tu£  * " “ *"  m,,,,OCk  to  eu’  * ^»*on.  for  exempt..  th,  hvdfMil(C 

Features 


cl  VE  WATT  not  to  be  ignored  flashing  i.ght  to  mdrcat.  low  battery  voltage 

ZZ7Z»™°Jo  ,T°  ' ,-,B  OP#,,,'°n  *"  ’°  ,W',Ch'nfl  ^ - ramos 

A Circuit  ensures  the,  i'ETy  mu^^n*^^ 

PROTECTION  CIRCUIT 

£ ***  “ni'  c*nno'  h*  damaged  by  reverse  battery  connection 

(b)  The  lockout  relay  contacts  are  completely  isolated  from  the  electronics. 

POWER  ECONOMY  The  unit  coniume,  only  0 050  amps  when  monitoring  . charged  battery 
SIMPLICITY  Only  four  wires  connect. 

K*  "»  ■»- 1*  contact! 


Installation  dimensions  in  millimetres 


Model.  5114 

Complete  with  indicator 
lamp 


64 


4« 

97 


9 


wc 

f 


8 


BATTERY 

DISCHARGE 

INDICATOR 


4 HOLES  6 5 Oia 
BATTERY  ♦ 


-R 


CafMeform 


NORMALLY  CLOSED 
NORMALLY  OPEN 
COMMON 


BATTERY  - 


u 


Model  5124 

IFor  use  with  remote  lamp) 

_ 104.8 

9? 


4 HOLES  6.5  Dia 

BATTER V 4 


Remote  Lamp 

p«rt  No.  1365C 
Item  1 Up  to  80  volts. 

Part  No.  13650 

Item  2 from  84  to  140  volts. 


-R 

NORMALLY  closed 
NORMALLY  OPEN 


COMMON 


BATTERY  - 


If  lamp  is  mounted  on  metal  panel,  it  is 
essential  that  the  lamp  case  and  studs  are 
electrically  isolated  from  the  panel 


220 


33  75 


ZION  CROSS  ROADS 
TROY,  Va  22974  USA 
Tel:(804'  589  -8224 


to 


n 


<3 


150 


7.0 


Black  plastic  insulator 


Panel  * 

„ Drill  6 5 

H i o 

-Drill  18.5 


<k  5 0 

Drill  \, 

55  Instating 
washer 
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Performance  Specification 

Temperature  rang* 

Humidity 
Relay  contact* 

Contact  rating 
Numtwi  ot  operations 
Lock  cut  laval 

Tima  delay  from  initial  Hashing  to 
ralav  lock  out 

Tima  dalav  from  the  fall  in  voltage 
to  tha  initiation  of  tha  lamp  flashing 


Sioo  series  battery 
discharge  indicators 


electrically  > tola  tad  single  pole  changeover 
500  VA  maximum  3 ampt 
In  excess  of  10.000.000 
1.7  volt*  par  call 


3 minute* 


20  »acond» 


Ordering  Information  (for  model  5114  and  5124) 

Unit  complata  with  lamp  assembly  modal  No  51  14  plaa*a  tpacify  voltaga 

Unit  for  uta  with,  but  not  including  a ramota  lamp  Modal  No  5124.  plaa*#  tpacify  vmt.iga.  example  5124  (72volttl. 
Lamp  and  holdar  for  uta  with  Modal  5124  Pt  No  13650  1 for  tyttamt  up  to  80  volt* 

Spar*  bulb  ‘or  uta  up  to  8**  volt*  (12  volt*  5 watt)  Pt  No  13844  1 

Lamp  and  holdar  for  uta  with  Modal  5124  from  84  to  140  volt*  Pt  No  13650  2 

Spare  bulb  tor  uta  above  84  volt*  (24  volt*  3 watt)  Pt  No  1 3844  2 


For  ute  with  the  following  tyttam  Voltage*  24,36,48.60.72  80,84.96.108,112  and  140 


i a we  oh  i*M»riAi*ii*iO  lAueorr 


Model  5111  and  5121 
Operation 

A*  the  battery  voltage  dacraata*  toward*  tha  ditcharg*  condition, 
the  indicator  lamp,  which  alto  tervet  a*  the  ignition  or  power  on 
indicator  begin*  to  Hath 


The  level  that  the  indicator  begin*  to  Hath  may  be  selected  as 
1 35  or  1 75  volt  per  cell  depending  upon  the  aoplication 
The  flashing  become*  more  frequent  a*  the  battery  continue*  to  discharge  It  the  driver  continues  to  discharge  the 
battery  the  lamp  will  finally  go  out  completely  The  unit  will  not  respond  to  momentary  overload  but  during  a temporary 
heavy  discharge,  such  a*  using  the  hydraulic  pump  motor  or  operating  whilst  heavily  laden  up  a steep  gradient,  the 
indicator  lamp  wnl  fla*h  The  battery  require*  charging  if  the  lamp  flashes  during  off  load  or  normal  light  running  conditions 

A complete  package  consisting  of  a lamp  assembly  and  control  module  mounted  in  a case  is  available  All  that  is  required  is 
connection  to  the  two  battery  terminals 


Model  5111  installation  and  wiring  diagram  Dimensions  in  Millimetres 


lari  ***,Ai  CONNiCIIONS 


iMOliS  4Srt< 

/ 


i MOL!  MOn 


m 


r ~A 

\i  <4, 

v i 


b 

! T 


— k 


I J 


,J4  }HoWtM4>0/ 


»ANtl  DAllllNG  01 1 All 


too 


CaMeform  me. 


ZION  CROSS  ROADS 
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Alternatively  the  module  end.  it  required  a larrp  assembly  can  be  tupp  ied  separately  Pleate  note  that  at  1?  volt*,  a 1?  volt  lamp 
should  be  used  At  24  v^tt  and  a' rove.  a 24  volt*  lamp  it  required  Above  24  voltt  an  external  dropper  retittor  mutt  be  interred 
in  tenet  with  the  lamp  at  thown  on  the  wiring  diagram  The  value  ot  the  dropper  retittor  will  depend  on  the  lamp  uted 
The  maximum  permitted  wattt  are  2 2 at  12  voltt  and  2 8 at  24  voltt  and  above 


a* 


cot  Owe 


LAM?  HOLDER  17661 


PANEL  HOLE  CUTOUT  19.26  du 
USED  ON  PANELS  3.7  max  thicknew 
0 8 mm  thick  nett 

BULB  TYPE  - M E S 


Cableform  Inc 

ZION  CHOSS  ROAOS 
THOY.Ve  229/4 
Tel  18041  989-8724 


Ordering  information 


Module  and  lamp  attembly 
mounted  in  cate  5111 


Voltage  available 

12.  24.  36.  48  60.  72  80 

I I I 

Pleate  speedy 

I I I 

1.  2.  3. 


4.  5.  6 


Module  only 
5121 


Ope>ation  level 

1 35  voltt  per  cell  pleate  tpeedy  1 
1 75  volts  per  cell  pleate  specify  2 
example  .-5121  - 3 2 

mm/ 


\ 


/ > 

Module  only  36  volt  operation  1.75  voltt  per  cell  operating  level 


MODEL  NO 

SLEEVE  COLOUR 

VOLT 

5121-1  X 

BLUE 

12 

5121  2 X 

WHITE 

24 

6121  3 X 

BROWN 

36 

5121  4 X 

YELLOW 

48 

5121  5 X 

VIOLET 

60  _ 

512l¥x~ 

GREEN 

72  80 

Spares  Lamp  Holder  12657.  Lamp  12  volts  12658,  Lamp  24  voltt  (for  use  with  24  volt  tyitem  and  above)  12659 

Dropper  retittors  for  use  with  the  2 8 watt  24  volt  lamp  (this  it  already  fitted  on  51 11  umttl.  36  voltt  tyttem 

Pt  No.  13192  25,  48  voltt  system  Pt  No  13192  29.  60  volts  tystem  Pt  No.  13192  31 . 72  80  voltt  tyttem  Pt.  No.  13192  32 

Model  5118  Dial  Type:  Panel  mounted  indicator  with  coloured  sector  display 

The  moving  coil  is  heavily  damped  to  eliminate  response  to  transients  and  protect  against  mechanical  shock. 

Thit  Standard  Indicator  it  readily  adapted  to  any  system  volti  je  ranging  from  18V  to  144V  by  meant  of  an  externally 
mounted  Retittor  Assembly 

Installation: 


mm 


13 


*? 


B 


76  0 


800 
76  0 


Connection: 

The  connections  to  the  Indicator  and  to  the  Resistor  Assembly  are  by  6 35  mm  fasten  type  terminals.  The  resistors 
must  be  connected  in  tenes  with  the  Indicator 

Ordering  Information: 

When  ordering  Model  51 18  alto  order  the  appropriate  Resistor  Assembly  as  stated  in  the  table  below 

Example: 


Battery  Voltage 


Resistor  Assembly 
Part  No  14  788 


18V 


-1 


24  V 


-2 


36V 


48V 


60V 


72V 


-6 


84V 


-7 


96V 


8 


108  V 


-9 


120V 


-10 


132  V 


-11 


144  V 


-12 


for  48V 
operation  order  Resistor 
Assembly  14788  4 


TRUMP-ROSS  OPTICAL  SHAFT  ENCODERS 
AND  PROGRAMMABLE  LIMIT  SWITCHES 


INCREMENTAL  ENCODERS 


fdm 

to 

»e. 

leg* 

low 

t'HHHI 

Shah 

On 

Ouliiae 

lUctol 

liahnee 

•r2r 

IV90 

•a 

TruAola  J Aft 

intlruiwanlalion  1 Kc 

Inc  Oder 

io  i«  on 

S-ngle  and 
dual  enamel 

1771  to  730D 
single  channel 
only 

s 

it 

is 

m Hu 
CMOS  wne 

ita>e 

0 

Id 

30 

% 

i 3 OlA 
a 

1%  l 

Compact  oeneiai  purpose  instrument  orede 
mciemenial  encode,  low  steriu-j  lo.gue  Sngle 
O'  double  ended  than  fnginh  Metric  combine 
iionc  available 

1C  73 

1 rv  ode-  W * 

30 

Id 

1370 

-»tf 

Ml  CMOS 
hue 
«n*e< 

... 

% 

7 3 O-A 

■ 

101 

ONii  we  coil  ted  contained  encode-  *n«t>  meeli 
HIM  -eou-fementi  loi  high  quality  and  oHart 
•eaiu'ei  of  mere  eipent-ve  unns  1(0  tight  iou.ee 
Single  t»  due'  channel  complement jiy  soue-t  am 
Output.  Optional  meoe-  pu>w 

indusiMdi  « am  1 

foe  ode. 

700 

IO 

3000 

TU  HU 
CMOS  sine 
•an  line 
tint) 

0 

tg 

too 

s 

7*1  OlA 
71*  l 

High  performance  -ndutlnal  duly  -ncramenU- 
encode-  e.m  \ • diameter  .nan  and  taaiad  bea-ngs 
Call  aluminum  n«ui-ng  with  iiangt  v servo  mount 
Side  oi  end  mounted  MS  conntcloi  1(0  ugh' 
Uu.ce  Inghsh/Mef'ic  comqmjfions  evaueDre 

T.u  Tat  * 

10 

s 

Ml  HU 

0 

31  ■ 

fcsnonucai  -nduil'ia'  duly  incremental  encode- 

Ml MMfll 

lo 

to 

CMOS  line 

to 

v. 

i .A  ■ 

with  double  ended  \ ' dtameiei  lhan  and  seawo 

foe  ode*  • L 

600 

74 

drivers 

30 

1 .H 

twi'-ngs  tool  OI  lace  mounling  and  MS  connecloi 

1(0  nghi  sou'c* 

Hugged  moduiai  mc-ementai  encoder  oengned 

Turn  Step  IIA  — gm 

30 

Ml  MU 

0 

2 . 0ia 

lo  be  -nieg-aiiy  mounted  on  a steppe-  o<  servo 

rl4( 

10 

S 

CMOS  vne 

to 

n a 

1 

motor  Consuls  oi  a cylindrical  slotted  'olo.  and 

focode. 

730 

MJVf 

?s 

1*1 

concentric  slafot  High  shah  ere  piay  lole-ance 

* 

- 070  i Easy  Id  install 

Mi  tine 

1 0*  cost  modular  ‘ncremeniii  tnr o<J*r  mc  •*? 

*it  Code  — 

200 

0 

2 t Oia 

10  be  integrally  mounted  on  a se'«o  molo-  Con 

woojiai  l,  . . «._* 

to 

s 

•Jv( 

to 

N A 

lists  ol  an  opdcaliy  encoded  Cue  on  an  aluminum 

focode- 

>000 

30 

hub  and  an  l(D  light  sou-..e  photoliansistoi 

Si 

amplil.ei  module  Small  w.  and  -o«e  media  Easy 

In  install 

ABSOLUTE  ENCODERS 

- T T I I * 


hesHulien 

iSmgfe 

lurni 

maul 

Vollege 

IV0C! 

Output 

Codes 

Output 

fptaitu 

frequency 

Panne 

iphJi 

Shill 

On 

ilnchpil 

Outline 

Dimensions 

intclttii 

feature: 

9 Bit 

S 

to 

74 

8C0 

fl'ay 

natu-al 

binary 

Ml  MU 
CMOS 

0 

lo 

30 

H ot  H 

31  « 

3 a,  . 
3 ai 

Indiillnpl  duly  absolute  encoder  Heavy 
duly  cast  aluminum  housing  with  . oi  • 
diamelei  shall  and  seale  - bea' mgs  fon'ui 
face  mounting  and  MS  Cunngdof  LEO  light 
•Ource  Non  ambiguous  Output 

PROGRAMMABLE  LIMIT  SWITCHES 


i — 

h 

> ** 

Plteiuiion 

IMgreesl 

»IP4 

Pi 

Output 

input 

tafiiqe 

sit* 

Ota 

IlftCttttl 

Outline 

Sun 

1 tfscisao  l 

flMura 

- If# 

Dtg»  Cam  ^ ^ 

! 

to 

12 

1 

m 

HU 

CMOS 

S lo 

74 

voc 

*4  or  44 

SI  ■ 

3 IN  ■ 

y* 

Oed-caled  soi-d  stale  etaclron-c  cam  sw-lch  miernai 
semiconductor  memory  can  be  lactory  programmed 
lor  up  10  1?  -nd-vidual  cam  on/olt  profiles  w-tn  t • 
minimum  owe-  to-  360*  ot  than  -out-on  Same 
•uggefl  mechan-ca-  conilruclion  and  -0  voltages  as 
ID  Absolute  Encode' 

•-  s.'-ff  Bnl 

1 to  8 

espandabte 

to  24 

1 

Hpljy  01 
Solid 
State 

74  ns 
ot 

730  VAC 

Encoder 
’4  or  '4 

Progtpm 

mt» 

NA 

Enc  ode- 
Sl  « 33-  IN  • 
3V« 

P-ogrpm 
mpr 
>3lN  ■ 
S*tM  s 
60 

Replaces  mechanical  cam  twitches  Consuls  ol 
LA  Absolute  Encode'  and  an  electronic,  program 
me'  Neve'  requires  'tadiuslmeni  Thumbwheels 
permit  Jd|uStmg  up  10  6 on  oM  Stl  points  with  1 
minimum  dwell  while  shah  is  rolalmg  Relay  ot 
solid  stale  outputs  Digital  display  indicates  shah 
position  Absolute  encoder  remembers  shall  posi 
lion  even  with  power  oH 

Trump  Ross  Encoders  are  mani'tactu'ed  by 

Oitamttrict  Inc 

340  Fordham  Road  Wilmington  Mass  01887 
Tel  (617)  658  5410 


□ 


datametrics 
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General  Specifications 

MODEL  4015  AND  4012  AMMETERS 


CASE 

Thick  high  Imptitlun  engineering  plastic  n itondo'J  Available  10 
translucent  plotftc  la  •olc’p'ool  lighted  qo-igri  Meo*»  tine  tooled 
*l»*l  com  ol»o  ovoilable  Ctui  coo  bo  tupplied  with  pood  locating  In 

DIAL 

2 nommol  diameter,  I - 1/#”  long  tcolt  Aluminum  dial  plolo  Numeral* 
and  g-aduationt  art  bold  and  legible  con  pe  rood  to  5 loot  and 
monitoird  to  10  loot  White  on  black  (nothing*  standard  Special  cone* 
at  colot  combination*  atoilable  to  otder 

DIAL  RANGE 

Model  40IS  $ 0 5 through  100  J 100  ampere*  Expanded  tcolet.  e* 
20  0 10,  tupplied  to  order  Model  4012  0 20  through  0 100  ampere* 
See  ttendord  diol  range*  belon  Special  ronget  cupplied  to  order 

POINTER 

Corro*ien  proor  White  i*  ttondard  Itoch,  fire  Orange  fluoretcenl  oni 
other  color*  tupplied  to  order 

CRYSTAL 

Glait  I*  Itandord  Tempered  glatt  and  high  temperature  platlic  otail 
able  to  order 

BEZEL 

4)0  polithed  ttamlei*  tteel  •»  ttondard  )02  ttamlett  tteel  chromium 
plated  and  painted  betel*  arailuble 

MOUNTING 

Supplied  with  plattic  mounting  clamp  *or  panel  mounting  Intuloted 
tteel  mounting  clamp  avuilable  2“  puth  *n  tpeed  nut  mounting  ova.l 
able  Wide  tlonge  *t*'t  alto  available 

TERMINALS 

t0  )2  broil  >tuJ*.  I I 16"  long,  ttondard  Other  t let  atailoble 


ACCURACY 

10%  at  toll  tcale  it  ttondard  Higher  accuracy  at  tpecitic  colibrotcd 
pomtt  can  be  tupplied  to  order 

RESPONSE 

SilKone  dampened  to  overcome  • bronco  and  mmimne  retponte  to  high 
Ironiientt  in  the  tttlem  tuch  at  regulator  contact  chatter'  Time 
conttanl  ot  dampening  can  be  tel  tor  Hectic  reguiremenlt 

MOVEMENT 

Magnepirot  pointer  movement  with  tolid  Alnico  pointer  magnet  Pointer 
it  calibrated  agomtl  toll  iron  keeper,  which  it  not  atfected  b*  ettemal 
electrical  tieldt  or  high  overcurrent 

REPEATABILITY 

Calibration  it  permanent 

MILITARY  SPECIFICATION 

Can  turpatt  all  tetlt  ot  AMMETER  SPEC  MIL  A 3427 

OVERCURRENT 

100  amperet  cent  nuout  tor  range*  up  to  60  0 60  omperet  200  amperet 
tor  range*  up  to  100  0 100  amperet 

TEMPERATURE  EXPOSURE 

Nat  damaged  by  65  to  2)0  F tor  complete  attembly 

VIBRATION 

Will  operate  under  2 g't  *ib'ation  mtenjity.  up  to  1 00  cpt  tied  ta 

10  g't 

SHOCK 

Teited  to  100  g't 

ADVERSE  ENVIRONMENT 

Fully  oeatherpraot.  sealed  agamtt  ram.  tee  land  and  dutt  Wrll  not 
leak  m 12  teel  depth  ot  uater  '5  PSI 


STANDARD  MODEL  AMMETERS  USUALLY  IN  STOCK  FOR  IMMEDIATE  DELIVERY 


MODIL  401S  — CENTER  ZERO,  CHARGE  AND  DISCHARGE 

RANGE 

10  0-10 

ISO-15 

20-0  20 

10  0 JO 

50-0-50 

60  0 60 

60  0 60 

POINTER  COLOR 

WHITE 

WHITE 

WHITE 

WMITI 

WHITE 

WMITI 

Rad 

Fluoea  scent 

CASE 

OPAQUE 

OPAQUE 

OPAQUE 

OFAQUI 

OPAQUE 

OPAQUt 

Trantlucenl  tor 

1 Ukbtu 
r*tf«E  iny 

MODEL  4012  — LEFT  ZERO 

RANGE 

0 30 

0 60 

— 

POINTER  COLOR 

WMITI 

WHIT! 

- 

CASE 

OPAQUE 

OPAQUE 

mm 

TO  ORDER  stondord  ammeters  specify  1 Range  2 Pointer  Color  3 Standard  opaque  case  or  translucent  cose 

for  night  lighting. 

Send  ut  your  requett  lor  quotet  on  tpecial  ammeter*  We  tupply  all  maior  American  ond  Conadmn  tractor,  truck,  generator,  morme 
engine  and  oil  the  road  equipment  monutocturert  with  their  tpecial  requirement* 

Ammeter*  per  PATENT  S 2,867,768  formerly  manufactured  by  Rochester  Gage  Corporation  and  American  Standard  Control*  Division  are  no*  produced 
and  tupplied  tole'v  by  the  Thomat  G Farm  Corporation  Farm  Corporation  purchoted  tooling  manufacturing  and  patent  rights  in  Jute,  1967  1 

THOMAS  G.  FARIA  CORP  FARIA  LANE  UNCASVILLE  CONN  063e2  US  A PHONE  203  848  S271 
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THE  MOST  ACCURATE  ELECTRIC  GAUGE  AVAILABLE 
FOR  TEMPERATURE,  OIL  PRESSURE  AND  FUEL. 

Faria  250  electric  gauges  contain  the  same  2%  accuracy 
patented  250  movement  used  in  Faria  original  equipment  tach- 
ometers. Movement  is  damped  and  completely  free  of  stickiness 
or  hysteresis.  Zener  solid  state  voltage  regulation  keeps  reading 
accurate  despite  variations  in  battery  voltage. 

St  SiSd  watertight  in  a 2-1/6  diameter  translucent  plastic 
case,  gauge  is  guaranteed  to  withstand  5 psi  or  12  feet  depth  of 
water.  Dial  can  te  lighted  through  sides  or  with  a plug  in  lamp 
socket  in  back  of  case.  Interchanges  with  standard  SAE  gauges. 

All  standard  ranges  of  temperature,  oil  pressure  and  fuel 
level  are  available  to  match  any  sender  unit.  Also  supplied  as 
a voltmeler  and  rmmeter. 

3 ",  4"  and  very  large  5“  electric  gauges  can  be  supplied 
on  special  order. 

Phone  or  write  for  quotes  and  delivery  information. 


THOMAS  G.  FARIA  CO RP . Uncasville,  Conn.  06382 


PHONE  (203)  848-9271 


NEW  yarca 


MAGNET"'RE  ELECTRIC  GAUGES 


TO  IGN 
\\  SWITCH 


^Ti 

- transmitter 


K>-32,f‘SS£ls 

toy 

2 £ : t :*::*  • 2l*» 


»*A*l  ~ 


: i ~ .* 


• 1 Mat 


WUS  NUTS 


GAUGES  ALSO  AVAILABLE 
IN  2-1  16"  CASE  DIA 


Faria  Magnetcore  gauges  are  similar  to  air-core  or  brtorque  gauges 
in  that  the  pointer  magnet  is  centered  in  the  driving  coil  However  the 
magnetcore  movement  has  only  I large  coil  and  uses  solid  state  voltage 
regulation 

The  pointer  mogntt  is  centered  in  and  surrounded  by  a single 
large  coil  in  a conf iguration  that  permits  a mornmum  number  of  turns 
The  resulting  high  torque  combined  with  a mugnepivot  bearing  system 
provides  a strong  smooth  friction  free  pointer  action 

In  the  mognepivot  system  a strong  Ceramic  permanent  magnet, 
carried  by  the  pomtei  on  a conical  pivot  bearing,  provides  sensitive, 
smooth  pointer  action  and  steadies  the  pomtei  against  shock  and 
vibration  The  pointer  assembly  is  silicone  dampened  to  reduce  pointer 
flutter  from  transients  in  the  electrical  circuit,  or  external  vibration 
Calibration  is  permanent 

Unlike  most  competitive  gouges  pointer  returns  to  zero  when 
turned  off 

Magnetcore  gauges  are  quick  lespondmg  and  are  not  affected 
by  temperature  or  mounting  position  There  is  no  worm-up  time  or 
delayed  action  as  found  in  bimetal  type  electrical  receivers  and  the 
FARIA  gauge  does  not  produce  radio  interference  as  is  the  case  with 
bimetal  systems 

Available  for  6,  12  or  24  volt  systems,  either  positive  or  negative 
ground,  in  styles  tor  clomp,  front  flange  or  bock  of  panel  mounting 
Many  bezel  styles  available  Gauge  also  supplied  as  a voltmeter 
and  ammeter 

In  addition  to  stock  gauges  all  ranges  of  temp,  oil  press  and  fuel 
gauges  are  available  to  match  any  sender  unit 

Standard  sealed  gauges  supplied  in  zinc  plated  steel  cases  or 
translucent  plastic  are  guaranteed  waterproof  and  will  withstand  5 psi 
or  12  feet  wafer  depth 

Lighted  gouges  supplied  in  translucent  plastic  for  side  lighting  or 
with  rear  hole  for  plug  in  light  sockets 


PHONE  OR  WRITE  FOR  QUOTES  AND  DELIVERY  INFORMATION.  MODERN  AS- 
SEMBLY LINE  METHODS  AND  SPECIAL  AUTOMATIC  EQUIPMENT  ENABLE  HIGH 
VOLUME  PRODUCTION  AND  REASONABLE  PRICES. 


THOMAS  G.  FARIA  CORP.  Uncasville,  Conn.  06382 


PHONE  203  848  9271 


^cviia 


mo.DMrj'si!] 


DIMENSIONS 


AIZEl 


DIAL 


WATERRROOENESS 


Meetc  SAf  dmenuont  for  mechamcol  to 
chometer  fits  standard  panels  and  3H"  to 
3V|’diamrlet  mounting  holes 

Chromium  plated  brass  or  stainless  steel 
Double  strength  curved  glass  window 

lighted  with  standard  mm  bayonet  bate  lamp 
plugged  m rear  ol  ca\r  Daylight  flourescent 
red  (fire  orange)  pointer 


i >1  *f  I 


B [ B 
B | B 


Hermetically  sealed  guaranteed  to  withstand  S PSl  or  II  leet  depth  ol  water  Guaranteed  lor  outside  open 
weather  use 


SHOCK: 


Guaranteed  to  withstand  -SOG  shock  tested  to  I I0G  shock 


7IMATION  Guaranteed  to  withstand  030*  excursion  at  X CPS, tested  to  60  CPS  V\  1 

encountered  m Race  car,  rocng  boat,  traclor  and  military  equipment 

ACCURACY  27.  of  lull  scale  Factory  calibrated  to  match  engine  cylinders  lor  greatest  accuracy 

RADIO  INTERFERENCE  : 

lerence  spec .ficuhons  Mil  III6A3  and  Mil  S I03T9A 


HOOKUP:  9<*tlery  ignition  Types 


The  2 tach  leads  connect  to  the  ignition 
switch  in  senes  with  the  ignition  coil  No 
need  to  run  wires  to  engine  Works  equally 
well  on  6,  12  and  24  volts  positive  or  nego 
live  ground  also  transistorized  ignitions  No 
sender  unit  required 


One  tach  lend 
connects  to 
magneto  primary. 
The  other  lead 
connect  to  ground. 


STOCK  RANGES'.  0"1500.  0-7500,  OkOOO.  0-5000.  0-6000,  0-8000.  tnd  C 17000  PPM. 


ORDERING  For  battery  ignition,  specify  number  of  cylinders  and  ppm  range.  For  magneto  ignition, 

INFORMATION  specify  range,  numter  of  cylinders,  nhether  j cycle  or  « cycle,  and  engine  make. 


Tachometers  can  be  supplied  »ith  bezels  to  match  other  gauges  or  eith  dials  containing  users  brand  name, 
your  inquiries  are  solicited. 


7»  volt  and  magneto  ignition  tachometers  for  government  and  military  applications  are  regularly  supplied 
meeting  radio  interference  specs  MH.-1-11683  «nd  Ml l-S-10379*. 

Standard  tachometers  are  carried  in  stock  in  many  ranges. 

Sample  tachometers  for  trial  purposes  will  be  sent  upon  request. 

FULL  2-YEAR  FACTORY  GUARANTEE  MADE  100%  IN  U.S.A.  OF  1001  U.S.  PARTS 

Manufactured  under  Faria  patents  3005155.  9733175  and  patents  pending. 


THOMAS  G.  FARIA  CORPORATION 

UNC  ASVILLE,  CONNECTICUT  06382  • PHONE  203:  848-9271 
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''’rnOoo  CZ> 


DC  AMMETtR 


Monitor  the  current  load  through  the 
IX  motor  with  this  heavy  duty  am- 
meter Observing  the  amperage  drawn 
by  the  motor  provides  information  on 
'he  operating  state  of  the  motor.  Our 
•ng  normal  driving,  the  meter  should 
indicate  the  rated  full  load  amperage 
for  the  installed  motor  When  starting 
or  climbing  hills,  amperage  may  dou 
ble  lor  short  periods.  Continued  opera 
'ion  at  high  amperage  indicates  a pro 
blem  and  may  result  in  damage 

M ' ,ur  ammcter  comes  complete  with  a 
E *,  “nl  lo  allow  measurement  of  up  to 
T 400  amps  DC. 

R 2-900  800  400  Amp  DC  Ammeter 


72  VOLT  DC  VOLTMETER 


Use  this  rugged  DC  voltmeter  for  an 
electric  fuel  gauge  on  any  system  up  to 
- volts  Full  scale  deflection  at  100 
soils  DC  For  a 72  volt  system,  ••full" 
will  be  indicated  by  a reading  of  ap 
proximatelv  83  volts  and  “empty"  will 
be  indicated  by  a reading  of  62  volts. 

70-959  800  72  Volt  DC  Voltmeter 


ill£LEC 


ELLCTHIC  VEHICLE  COMPONENTS 

^i®l£LIGHT  SYSTEMS 


HEADQUARTERS 


P.O.  BOX  25,  MECHANICSBURG 
PHONE  (717)  697  0333 


PA  17055 


HOUR  Mr  II  K 

I lectric  vehicle  service  i*  measured  in 
elapsed  lime  rather  than  miles.  This 
five  digit  elapsed  time  meter  registers 
hours  and  tenths  Wiring  is  simple 
because  the  meter  is  m*t  polar  its  sensi 
tise  Supplied  ssith  "U"  bracket  lor 
dash  panel  mounting  Choice  of  tsso 
voltage  ranges  Lighted 


v v y j 


Part  No 


70  77650  MX) 


61  < f*00 


Description 


IK  Hour  Meter 


IX  Hour  Meter 


it&msa 


2u 


21 


r/ 


JS/CELl(? 


ELECTRIC  FUEL  GAUGE 

The  key  indicator  of  EV  status  is  the 
charge  lev  el  of  the  batteries  The  range 
from  •full"  to  "empty"  is  2.3  to  1.7 
soils  per  cell.  Color  shading  calls 
attention  to  battery  status 
Comes  supplied  with  "IT*  bracket  for 
dash  panel  mounting  l ighted 


Part  No 


70-8332  MX) 


0 8 333  MX* 


t)  8334  MX) 


ID 


Description  


Electric  l uel  Gauge 


Electric  Eucl  Gauge 


I lectric  Fuel  Gauge 


I III  ELECTRIC  VEHICLE  COMPONENTS 

0^1  FLIGHT  SYSTEMS 

HEADQUARTERS 

P O.  BOX  25,  MECHANICSBURG.  PA  17055 
PHONE  (717)  697  0333 


Vi  * 


Protect  your  electric  vehicle 
battery  with  the  latest 
electronic  technology 


■ Reliability  proven  by 

over  2 years  of  Field  testing 


■ Field  Analyzer 
available 


■ 1 year  warranty 


■ One  unit  covers  12-72V 
in  6V  increments 


■ Optional 
Audible  Alarm 


■ Increases  battery  life 
up  to  50% 


Protects  against: 

■ Motor  Damage 

■ Battery  Overheating 

■ Control  Failure 

■ Contact  Burning 


■ 6 foot  wiring 
harness  included 
(12  foot  optional) 


■ All  solid  state  design 


■ Reduces  Electric  Consumption 
for  charging 


I ELECTRIC  VEHICLE  COMPONENTS 


I FLIGHT  SYSTEMS 

HEADQUARTERS 

P.O.  BOX  25,  MECHANICSBURG,  PA  17055 
PHONE  (717)  697  0333 


Protect  your  electric  vehicle 
investment  with  the 

“FUEL  GAUGE” 


■ Exact  readings  from 
0 to  100%  of  usable 
battery  energy 


■ Fast,  easy  2 wire 
installation 


■ Low  cost,  one 
piece  construction 


■ Solid  state 
esign 


Available  in 

12.  24.36.  48  and  72 


FLIGHT  SYSTEMS  MODEL  21  4A  BATTERY  ENERGY  GAUGE 


I ill  ELECTRIC  VEHICLE  COMPONENTS 

l&v®  [PLIGHT  systems 


HEADQUARTERS 

P.O.  BOX  25,  MECHANICSBURG,  PA  17055 
PHONE  (717)  697  0333 


Battery  Condition  Indicator 

The  Battery  Condition  Indicator  displays 
battery  condition  very  clearly  and  accurately,  and 
maximizes  battery  life  by  protecting  the  battery 
from  the  damaging  effects  of  deep  discharge 

This  microprocessor  device  actually 
measures  energy  consumed  and  displays  battery 
condition  on  an  eight -position  LED  readout  with 
green  amber  and  rod  zones  If  the  battery 
discharges  to  the  red  zone  condition,  the  indicator 
begins  flashing  and  several  minutes  later  it  will 
render  the  truck  inoperable  by  disconnecting  the 
hydraulic  pump  motor  (forward  contactor  dis- 


Accelerator  Switch 

Solid  state  electronics  provide  at  least  1 00 
times  longer  life  for  this  new  accelerator,  and 
eliminates  the  potentiometer 

• Only  one  principal  moving  part 

• Sm?li  size 

• Rugged,  gasketed  enclosure 

• Short  stroke  assures  positive  shaft  return 

• Reliable  solid-state  by-pass  switch 

GENERAL  $>  ELECTRIC 


connect  is  optional ) 

The  device  cannot  be  fooled  by  discon- 
necting the  battery  or  by  temporarily  connecting  a 
charged  battery 


INDUSTRIAL  CONTROL  DEPARTMENT 
P.O.Box  U106,  Charlottes vllle,  VA  72906 
TEL:  HOL-973-1851 


r:  ' 


System  Analyzer 
for  easy  troubleshooting 

Using  the  EV-l  Analyzer,  one  service  person  | 
can  check  out  the  control  and  all  vital  truck 
electrical  components  in  less  than  10  minutes  With  I 
the  flick  of  a switch  the  ^alyzer  can  test  a key  I 
switch  seat  switch  brake  switch  accelerator 
switch  directional  selector  switch,  capacitor  SCRs 
diodes  thermal  protector,  motor  and  wiring 

• 

•v  , - T‘  - ? -v  ’ 
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^ A k^V  a division  of  K 1.1  SET  ICS.  ISC. 
electronic  instrunu  ntation  X data  systems 


9 WKST  IIIIKII  ST..  MEDIA,  PA.  190*3  • 2ISM5  53KM 


□ R.F.  ATTENUATORS  and  fuses 

dr  to  5 ghz 

Fixed  • Rotarv  • Progtammalde 

ALAN  INDUSTRIES,  INC. 

□ CUSTOM  ELECTRONICS 

dev  iii*  i>l.nk  I mix  • de.ign  & fabrication 

KlINETICS,  INC. 

□ DATA  BUFFERS  STORACE 

Intelligent  *olid-»tale.  cartridge 
and  (loppy  il i»< 

COLUMBIA  DATA  PRODUCTS 

□ DATA  COMMUNICATIONS  SYSTEMS 

broadband  coax,  MMI  mli/  bandwidth 

INTERACTIVE  SYSTEMS,  INC. 

□ DICITAL  PANEL  INSTRUMENTS 

dock*.  volt*,  amp*,  wells 
teni|*erature.  pressure,  rte. 

NATIONWIDE  ELECTRONIC  SYSTEMS,  INC. 

□ ELECTRONIC  EQUIPMENT 
MAINTENANCE.  REPAIR  & 
CALIBRATION 

Full  Service.  Ml''  traceahilitv. 

Pick-up  & delivery. 

On  *ile  maintenance  & repair 

KLINETICS,  INC. 

□ INFRARED  PYROMETERS 

- .120  Y to  +.VMK)  Y i - !<>«•  C to  +27<>o  C> 
Wide  to  very  narrow  *pertral  range. 

Target  M/e*  down  to  0.020"  die. 

E*T 


□ INTERACTIVE  CRAPHICS  DISPLAY 

Ka*ler  wan  video  grapliie*  generator*. 
Multiple  displeys  I ow  \ B*V 

GRINNELL  SYSTEMS  CORPORATION 

MODEMS,  coax  cable 

Data  0*1.6  Mega  lip*,  video,  audio,  etc. 

INTERACTIVE  SYSTEMS,  INC. 

[~1  MODEMS,  telephone  line 

0-1  Mega  lip*.  FDfL  MD.  *>n<  a*ynr 
Dial-up  & dedicated  line.  Short  Maul* 

PENRIL  CORPORATION 

□ PAPER  TAPE  EQUIPMENT 

Reader*.  Spoolci*.  Printer* 

ADDMASTER  CORPORATION 

□ POWER  SUPPLIES.  LINE  ISOLATORS 

At  MM..  IN  mm:.  Micro-wall*  to  Mega-watt*. 
Modular,  t ai-lotn. 

Militarv  • Commercial  • ludu*trial 

CEA,  DIVISION  OF  BERKLEONICS 

□ PRINTERS 

Coliimnai.  Impact.  I to  16 column*. 

ADDMASTER  CORPORATION 

□ RECORDERS.  ANALOC 

Strip  Chart.  \-Y.  I to  12  |ien* 

HOUSTON  INSTRUMENT,  DIVISION  OF 
BAUSCH  & LOMB,  INC.  & OTHERS 

□ TEST  EQUIPMENT,  electronic 

Signal  generator*.  Specliuin  analyzers. 
Deviation  meter*.  \\  lute  nni*e  te*t  *et*.  etc, 

MARCONI  INSTRUMENTS* 

'MARCONI  D«l«*are  only 


A k 


§ 


o division  of  ELI  SETH'S,  ISC. 


electronic  instrumentation  X data  systems 


9 WKST  I'll  I K 1 * ST.,  MKPIA.  PA.  1!M)«3  • 213  565-5388 


DC  AMMETER 


Measura  DC  current  from  01mA  on 
up  to  2.000  ampere* 1 The**  meter* 
are  delivered  complete  and  ready  to 
go  they  even  include  external 
Current  shunt*  where  needed 

Eiceilen?  tor  monitoring  DC  motor 
loedmQ.  electroplating  operation*, 
battery  performance  and  much  more 


AC  AMMETER 


Thi*  is  the  selection  of  instrument* 
for  measuring  AC  current  Our  low 
range  models  are  super  accurate  and 
very  economical  The  mid-range 
models  cover  the  most  commonly 
encountered  currents 

The  me, oi  Innovation  our  IDA  7835' 
Thi*  instrument  will  work  with  any 
Current  transformer  with  a 5ampere 
secondary  Special  internal  controls 
and  built-in  calibration  standard  allow 
the  user  to  adiust  this  meter  in  the 
held  to  match  his  transformer 


TRUE  RMS 
AMMETER 


With  this  meter,  the  true  current  go 
iig  to  a device  can  be  measured  Mo 
Jern  day  motor  controllers,  variable 
speed  drives  energy  conservers.  otc 
produce  weird  waveforms  Conse 
quently.  the  normal  averaging-type 
ammeter  will  not  give  a proper  read 
mg  By  using  the  Sim  ne  TRMS  (true 
root  mean  square)  Ammeter,  you'll 
know  the  true  current 


INPUT*  P*w*r  1 20  VAC  i with  transformer  supplied) 

0 ?A  60H;  SICNAI  OA  7843  thru  7848  inserted  « 
senes  with  pgnai  une  produce  tuOmV  drop  Other 
models  require  enema'  shunt  (included)  which  pro 
duces  i mv  drop  per  display  count  Protected  *o  100% 
continuous  overload  Meier  waled  by  Puwei  «mt' 
potential  from  Signal  input  to  meter  power  input  800V 
mat  Potential  tram  serial  to  metr  panel  ■ J0CV  man 

OUTPUTS  None 

MANUAL  CON  TACIS  Gam  ad|usts  tun  scale  calibration 
doctor y sett  Decimal  Select  switch  until  decimal 
povnon  Peiai  ity  switch  selectable  Noise  Fitter  tour 
switch  positions  lor  slow  last  response  Sifnal  input 
Switch  disables  signal  input 

DISPLAY  3 V»  digits  (1999  counts)  pounly  UKimai 
point  Over  range  (over  1999  countsi  indicated  by  1— 

ACCUAACY  Greater  man  t 0 05%  Of  reading  s I count 
No  ret o dritt  (auto  zero  circuit)  Temp  stability  w 
( 005%FS  t OOi%A)/*C 


INPL'TS  Power  120  VAC  iwm  nanstormer  suppled) 

0 2A  60M;  Signal  ICA  7828  and  7829  inserted  m 
senes  p uouce  200mV  drop  30Hztd5kMz  I0A  7830 
to  7834  i equity  omental  curiem  to  voltage  nanstormer 
(included)  0 tOVAC  output  IDA  7835  requires  enter 
nal  Current  transformer  with  5A  Output  (not  included) 

OUTPUTS  None 

MANUAL  C0NTA0LS  Cam  adiusis  lu  teavea  italics 
(factory  set)  IDA  7830  thru  7835  has  CUv'j*  and  tine 
adjustment  Calibrate  'DA  7830  thru  7835  inference 
nternai  standard  tor  tieid  calibration  to  any  5A  trans 
tormer  Decimal  Select  lumper  selects  decimal  posi 
Mn 


DISPLAY  JVr  O-Qits  (1999  counts)  decimal  point  Over 
range  (over  1999  founts)  indicated  by  flashing  display 

ACCUAACY  Greater  than  i 0 05%  ot  reading  * I count 
Models  IDA  7830  10  7835  limned  by  current  transformer 
ratio  error  (repeatable  typ  1%  to  2%  man)  Temp 
stability  ■ l 005%FS  * 005%R)/*C 


INPUTS  Pcwei  120  VAC  (with  transformer  supo  ied) 
0 2A  60Mz  Signal  Differentia1  greater  than  100KQ 
mpedar.ee  CMR  greater  than  lOOdB  with  lOOOO  im- 
balance NMR  greater  man  60dB  at  60M/  Meter  ISO 
fated  oy  power  transformer  Common  Mode  Voltage 
(meter  power  m to  srgnat)  600V  man  Potential  Irom 
signal  to  pane)  300V 

OUTPUTS  Non* 

MANUAL  CONTROLS  Gam  admits  In'-  scale  ca  -Oration 
(factory  seti  Decimal  Point  switch  selects  dermal  po 
sition  Poienty  switch  selectable  Zero  Trim  tactory- 
set  Sell  Test  switch  selectable  Signet  input  Switch 

a>sat)'«s  sgna  input  AC  Only  or  DC  4 AC  switch  se 
lectabte 

DISPLAY  3 v,  digits  ( '999  counts)  decmai  point  poia' 
ity  Ovenange  indicated  by  t • 


ACCURACY  Total  mode  conversion  tor  a'  waveforms 
AC  component  >8hj  but  <50kMz  me  accurKy  win  be 
better  'han  * 25%  ot  me  reading  * t count  3 2 5*C 
No  zero  drill  (auto  zero)  Tempereture  Stability 


Mooei 

HANOI 

DA  7843 

* 1 999  *A 

IDA  7844 

* 19  99 

'DA  7845 

* 199  9 *A 

DA  7845 

* i 999  mA 

IDA  7847 

t 19  99  mA 

OA  7848 

_ t99  9mA 

IDA  7849 • 

t t 999  A 

iDA  7850* 

s (9  99  A 

OA  7851 • 

t 1999  9 A 

IDA  7852* 

s 1999  A 

Price  includes  ememat  current  shunt 
IDA  7843  thru  7848  include  built  in  shunl 


MOOf  l • 

HANOI 

IDA  7828 

19  99mA 

IDA  78?9 

199  9mA 

'OA  7830* 

i 999A 

IDA  7831* 

19  99A 

IDA  7033* 

50  OA 

IDA  7834*  | 

100  OA 

IDA  7835 t 

200  to  2000  counts 

* Price  includes  enter na'  transformers  required 

t Requires  internal  current  transformer  with 
5 ampere  secondary  ( not  included) 


01%  F S t 005%  A/*C  Crset  FkIst  Irrsr  0 to  2 
« above  accurKy  2 to  3 « 0 1 % R plus  a.x>ve  3 
to  6 A 1%  R ptjs  above  Very  Lew  Frequency  AC 
Component  Error  10Hz  A 0 1%  A 6MZ  A 1%  P 
s 3#B  Bandwidth  All  models  50KHz  ( 1 1 Bandpass 
and  iinsanty  ot  current  to  voltage  and  a 'rent  to  current 
transformer  it  used 


MOOt  l « 

HANOI 

ITA  7870 

19  99  mA 

ITA  7871 

’99  9mA 

ITA  7872 

1 999  A 

ITA  7873 

19  99A 

ITA  7874 

199  9 A 

Price  includes  internal  transfoime's  required 


NATIONWIDE  ELECTRONIC  SYSTEMS.  Inc. 

1536  Bnndy  Pirkwiy  Strnm»ood  It  S0103  • (313)  299  8120 


IN-21 


DC  VOLTMETER 


INPUTS  Pewei  170  VAC  I with  transformer  supplied) 

Sifmi 

•WO*  ended  100«U  impedance  CMRXOOdB  <1  Wl 
»ith  l IQ  unbalance  NM  R>60d§  a*  60M/  Pi oterled  to 
* 300V  Mtir  isolated  by  power  transformer  com 
mod*  voltage  i meter  power  input  to  signal)  600V  mu 
Potontioi  (ram  sign#  com  to  mold  panel  300V  mu 

OUTPUTS  Non* 


Mom  rugged  and  rotiottto  than  the 
run-ot  t ho  mill  digital  panel  motet 
These  monuments  will  hold  their 
calibration  and  perform  reliably  for 
year* 


MANUAL  CONTROLS  Gain  KJiustS  lull  SCAN  calibration 
t factory  sot i Oocimoi  Sotoct  lumper  selects  doomai 
povt-or  Polarity  Disable  jmper  turns  off  polarity  sign 


Ideal  for  general  purpose  measuring 
in  the  laboratory  or  factory  An  ideal 
instrument  for  OEM  test  instruments 
and  systems 


DISPLAY  3 Vi  0'uts  H999  counlsi  automatic  pointy 
decimal  point  Overling*  indicated  by  fliShing  dispiiy 

ACCURACY  Greater  thin  * 0 06%  o*  raiding  * I count 
it?VC  *?’C  No  ;*ro  drift  |iutO  /*ro  circuit)  Tomp 


stibiiity  ■ | 006%fS  t 006%R|/*C 


AC  VOLTMETER 


INPUTS  P*W*r  170  VAC  iwm  transformer  supplied) 

Signal 

differential  input  >tOOkU  impedance  30H/  to  6KH/ 
CMR>100dB  it  60M;  with  1 Kl  unbalance  NMR>60dB 
it  60H/  Protected  to  * 600V  peak  Meter  isolated  by 
power  transformer  com  mod * voitage  (meter  power 
mput  to  signal)  600V  man  Potential  from  signal  to 
meter  panel  300V  ma« 


An  excellent  power  monitor*  The 
only  instrument  that  is  this  easy  to 
install  and  this  accurate  and  reliable 
at  a good  price,  too 


Suited  for  power  monitor  panels 
test  sets,  laboratory  research,  and 
many  other  uses 


MANUAL  CONTROLS  Cam  id.uSIs  V scair  Ci  Drabon 
i factory  set | Decimal  Select  lumper  selects  decimal 
position 


DISPLAY  3'/i  digits  1 1999  countsi  decimal  pomt  Over 
range  indicated  by  Hashing  display 

ACCURACY  neater  man  « 0 06%  ot  readme  j t count 
at?5*C  No  zero  dntttauto  cero  circuit)  temperature 


♦ t?  VDC  operation 


OHMMETER 


INPUTS  Power  170VAC  i wilt  transform*  ppi.edi 

Measure 

7 or  4 wire  technique  Constant  current  generated 
internally 

OUTPUTS  None 

MANUAL  CONTROLS  Gam  adiusts  full  sea'*  reading 

(taeiory  set  Zero  adtusts  »r o ottset  (factory  set) 


An  accurate,  easy  to  install  digital 
ohmmeter.  complete  and  ready  to  use 
this  is  the  only  one  available 
that  we  Know  of!  The  precision  inter 
nal  current  source  and  stable  measur 
mg  circuitry  insure  consistent 
accuracy  Use  either  2 wire  or  4 wire 
technique 


19  99LI 
199  90 
19990 
19  99fcO 
199  9VO 


OISPLAY  3 digits  1 1999  counts)  dei  mal  point  Over 
range  indicated  by  flashing  display 

ACCURACY  Greare'  man  *0  1%  o<  reading  * 1 count 
at  76 ‘C  *?*C  Temp  stabiMy  1 01%fS  » 01%R( 
pet  *C 


Measure  resistance  of  motor  wind 
mgs.  coils  quality  control  tor 
resistors  and  thin  or  thichfilm 
circuits 


♦ I?  VDC  operation 


j]  NATIONWIDE  ELECTRONIC  SYSTEMS.  Inc 

5 133$  Ortmjy  hrkwty.  Stmmm—4  II  §0103  • 1 311 1 3131130 


%4  hoh»<oi  titer  tonne  systims  /« 

'!»  #.*.  Immmm  . W»'  • W /#•  ll/l 


3-»A 

DIGIT  VOLTMETER 


AOJUSTMtNIS 

> S 


T|MP»  HATUHI  StAPUII* 

l 00*>»  I S 1 006V  «l  °C 


Boasts  the  same  features  amt  supeib 
quality  a*  the  3V,  Digit  Voltmetei 
plus  extended  ianqe.  buttered  BCD 
output*  and  latches,  when  the  latches 
ate  activated,  the  display  and  the 
outputs  hold 


This  mete*  gives  you  neatly  the 
peitoimance  of  4'/  digit  instruments 
but  at  a much  lower  cost 


This  unit  has  tilled  the  gap  toi 
applications  lequinng  an  extended 
lange  such  as  high  voltage  systems, 
production  line  testers,  automatic 
check  out  equipment,  etc 


INPUTS 


ACCURACY 

G*<r*ii>*  i*ie  1 0 Ob  iii  , I * '*.nt  ti  7S°C  i ?°C 


•so  1 1?  voc  p s imn  '!> 


OPT  IONS  A ACCiSSonitS 


Users  O''***  l«  • 4#  7J  SO 
CtM*  • )*i  V)  t»*M  I 


DISPLAY 


D«t«  Vt#NlatilU0lllS(lt4y  «y  lb  |H4#dy  Itirla  J|.on  pn  l)C  Jh-U 
Or**' Hl  nki*»H  rlisf day  ifl.r  jtrs  M K4ir  ead<*‘«  '*  »K#*dw1 


Bi*m*  *h  V(H  MWOrnA  a*d  • \7  VOC  • 10  mA 

Ms-rsf. «*.  t MH  100.  til  NMH  60.IM 
liHtut  Nfvst4m»  Itypt  OCuAd  10  M ACmtitt  100  fc 


Owri*idl*p  Prglntiqn  tly»r»  DC  until  I 100  V AC  s>«'l  • 600  V |»a» 
*Mtfs|s4e  Rat.  b'ra«t.PMj»  t#i  ulhft  »itn  e»e‘aM» 

K#x4mm«w  I .me  0 I w<  typ  itkpnmnvtilr 
♦ r«|.K*efH  » Ha>M|r  |A<  uniHl  JO  Hj  to  S kH/ 
d*4t  CdttfAl  lyp  lest  than  IOpdu4f^(A 

HtM  lu«i  0 * hits  M|MtaiiTii)  t»l  SCO  uul|)utt  ami  ditpliy 

Tii«r  »mi»t  1 1 »ars  (**♦  u|Nlat>  i»t  SCO  (Ut<  i»d  «1*%ptav  l»AiAt  tv  •« 

Mil  (uAdrtton  t 

DmiAWI  Point  SHn  t p. "**"•'  «Mo*%  ttleftion  o*  a»’v  dw'A»4t  pcnnl  lUVtnei 

!*%♦  IlMfK  0 m tllrtlPt  In  f*t  rtivlltav*  aM  0\ 


Data  t»«»trre.t  tati  t>ni  SCO  uiklaleil  *>  t.mrs  mn 
P«da»  •*  limn  t I It  nit ' ee  rt  it*x»af-v» 

Data  R*  arty  nptmatly  *>'«#>  yurt  In*  •*..»  ■»**  # ursy#»%.nr  *>*«1  vetwltfirsf  of  SCO 
«iu  tf».r* 

Inyatteii  Data  Rraty  uettpteilwnt  u*  tlata  'faty 
(Vm«i*r  'ia|h  1 *rt«r*.  toll  w4«  tarnSnsj  a er  ratted 


«Udd  • 

Rea*aui 

0V  IMI 

a SI  00  mV 

DC 

ov  im; 

• 3100  mV 

oc 

0V  ISO! 

iSIOOV 

oc 

0V  If04 

» Jl  04  V 

lx 

ov  im 

l no  0 V 

oc 

ov  till 

11  00  mV 

AC 

tv  til/ 

]tQ  0 mV 

AC 

CJV  t»i  J 

: ioo  v 

AC 

Ov  HU 

noev 

AC 

ov  ms 

ISO  0 V 

AC 

f at  t'*ftsa«  v**lafr\  A tia»ilo«ma«t 

.On*»H  t*<  trpfy 


3-J/» 

DIGIT  OHMMETER 


Same  great  features  as  the  3V,  Digit 
Ohmmeter  such  as  auto  zero  ft  4 
wue  hookup  PLUS  buffered  and 
latched  BCD  outputs,  and  more  than 
50%  greater  range  Measure  a wider 
rangp  of  resistances  with  a single 
mtti  umcnt  while  maintaining  superb 
r ilution 

Measure  motor  winding  resistance 
for  factory  check  out  quabty 
control  for  resistors,  coils,  switches 
and  contacts  measure  resistance 
of  electrolytes  and  other  conductive 
fluids 


inputs 

Puw  •»  VOC  » SOO  '"A  ,11  VOC  • 40  mA 

U*4<u»*  7 «•>«  *M  4 *>'*•  InRhiiaa 

Cu't**d  iMfatitgily  ynanfasi  lOAsiaol  (urtaAt 

M«4»  % t»4*n^  vr  t«(n  l*a4«W« 

Attponw  f -m*  0 I foil*  • te  * *a»«  mwbi  n#wn  imbUft 

Hold  »<■»«  0 .nh-lm*\  u|aWt<n|  «»*  9C0  nutpuff  *rwf  >>sii«a( 

f'rflh  tttfv  I |Bi«fM  taw  ityaMr  w#  K.0  data  anti  ttmaai  imm»  b*  m 

h«M  i opts*  tisan  t 

t^lifNl  IRte**l  VWit  |.sm»»r  a»w<H  wWi  li.m  «.«  a*'*  rl re  >ma*  |Man|  ifeHifriw 
l*»l  Mam  0 ' ua  iltnuta  to  fat  thirfayi  aPI  It 

OUTPUTS 

D«U  ht^rt!  't'lM  ICO  j»Hla«r-r|  | » AW»  W% 

Da'a  R»pt|  "Utihaii,  »»*•  «m  lit*  Huttryi  i unyrtvtin  A u|al4te»t|  o*  M«  0 
owUnaH 

Inyatlad  Data  Ready  « ii<At4#nW"l  *»»  tala  ready 
Oeenan^r  loops  t atlwn  (uM  wa**  ••aitny  eueeiM 

OtSMiAV 

Data  tianilaKl  i * 0 >t M*«ay 

Irrer'af  |imt  atg  ikttilaf  m<W«f>t  Cell  w.ate  r»aAng  .»  a at  »»datl 

AO  JUS  f Ml  NTS 

P % /mo  luted  unl|  set  J *ue  r*.,,str| 

AC  CURACY 

Great**  dtan  1 0 l\n!  read***  a t («»'d  0 7V*C  I J"C 


«•*«  e 

Reateei 

1 Itw* 
Rl 

OH  |«)/ 

1100 

M mA 

OH  »1J4 

1100 

10  mA 

OH  It* 

HOC 

1 mA 

OH  1040 

POO 

1 mA 

0M  IMI 

hur 

100  A 

OH  l«4/ 

110  0 s 

10  A 

OH  1*4) 

1 100  V 

% A 

UTIIONS  A ACCISSONIIS 

u%»  t Comm  lot  • 44  M MJ 
Ca.dr  • IS  SO  flirt  tuotl 

•SO  1 17  VOCRS  ttusttse* 


VIMRIHAVURt  STABILITY 

» 0I\  PS  t 01S  Rf  *C 


IN  23 


CLOCK /TIMER 


Measure  real  or  elapsed  time  Syn 
chtom/ed  to  60  Hz  or  optional 
50  Hz  line  frequency  for  long  term 
stability  Complete  range  of  formats 
to  cover  all  applications  in  both 
1?  and  24  hour  models. 


ooreuts 

o«u  tun im'jihx  ecu 

74  Mow*  CVt  imJ*  I?Nm'  mofMl  *cnr«  0 AM  'ng-t  1 PM  24  *»r*j* 
modal*  I.Slofc  1 pu'w  «l  end  o*  day 
Oa»a  N««rty  ntriN •'*  h*#  «uv«  KM  »u*  ?,  wt  BCD  Output*  #<9 

updatmg 

InyntMl  0«t|  Rr«dy  1 o*  d|l|  i««f1y 


Ideal  for  computer  time  entry,  sys 
tern  clocks,  automatic  controllers, 
console  readouts.  master  clock  sys 
terns,  and  much  more  With  the 
ASCII  Bustle,  (hey  make 

great  computer  peripherals  and 
master  drivers  for  two  wire  clock 
systems 


MANUAl  CONTROLS 

St* ( Stop  Reyl  5ft  hour s mmutft  rd  tfcunih  to*  «|iptiut)tl  d M*ay 
(fr+t*l 


display 

T mt  standard  HO  i*Kt«MlH  LCD  sirs i*n#l  oo>*d*  ami  colon*  *yh»'» 

ftplitli 

AM  PM  ICO  <fifkr*ton  M?houi  "Udflt  onlyl 

4w"'.nf  Mosterlt  DC  14  10  11  17  14  15  16  •*«  l*M»r  Mink  -ng  'ffl  II"  -ft 
to  • nfttsirsg  I rtM«1  |io*» 


ACCURACY 

0»pr*«fc  o*»  kynt  v»i*'a*  t tower  l«ne  typu  a'i«  » 001  k wst9i.r>  4 ?4  hou1 
0\  long  |wm 


CALENDAR 


Perfect  companion  for  a Digital 
Clock  . keep  the  date  in  either 
month/day  or  day  of  year  format 
The  month/day  model  automatically 
allows  for  the  different  days  in 
each  month;  the  day  of  year  model 
disp'ays  the  total  number  of  days 
elapsed  during  the  year  Both  with 
automatic  leap  year 

Great  for  automatic  logging  systems, 
computer  standby  clocks,  observa- 
tories, control  consoles,  and  much 
more 


INPUTS 

Paw  •>  VCC  * TOO  mA 

?4  Hi nn  D«*r  - nlr  on*  CVClt  ue«  (Wv  ufMta«*%  on  f»an*'t'i.*t  *»«m  lng.<  1 
tO  Inqil  O'  *«•"  puiu  tk'dlf'  1 * 

Blinking  log*.  0 or  contffl  tlutuif  in  ftd  to  tH«nk  d t|t>4yr 
Rrwt  log*  0 o*  tunticl  cln*u**  to  ground  rrwt%  tu  jll  seta* 

OUTPUTS 

Data  full  fM’«"ri  6C0 

Data  Rr*lv  «u»*T»ai'v  » a*«e*s  >ow  to*  7 wc  tfutrnq  ut>dat«  ot  BCD 
output* 

I * Mt  Data  Naidy  compipmen*  o*  data  • '■arty 

MANUAL  CONTROLS 

Rn».  Oatr  tat  Leap  yea*  *»» 

DISPLAY 

Dat*  standard  LCD  dupiat 

Leap  Y*a*  d*om*l  po .m  >d(ata*  kap  y*a*  ♦*  *ai 


MODELS 


CA  UTS 
CA  IS 21 


Month  Oay 
0a«  pi  Yta* 


OPTIONS  & ACCCSSORICS 

U***  Connt  t to*  »**H  73  T4 
CaO«r  • IS  34  <(*r  toot! 


$ 


• * at  ion  m of  UiCTtomc  systems  /** 

f KN  IrtM  Vuw  « M il  • W /If  M/f 


IN  24 


«« 

count 


D.C.  WATT-HOUR  METERS 


iu 


Request 

catalog  listing  30  models 


nootl 


INPUT 

VOLTS 


INPUT 

CtfRRfRT 

AMPMMS 


MIT  Ml 
fUU  SCAM 
WATTS 


wm/  \ 
WM*  2 
WM  / 3 
WH  f 4C> 


IPO 

P40 

48D 

120 


ft 

ft 

ft 

POUO 


POWER  TEST  PANEL 


The  Model  PTP-948  is  a custom  designed  panel  to  operate 
on  a single  phase  3 phase  3 wire,  or  3 phase  4 wire.  The 
disp'ay  includes  voltage  and  current  on  each  phase,  total 
kilowatts  and  an  electromechanical  counter  to  display  watt- 
hours. 

OSI  will  custom  design  equipment  for  a c..  d c.,  and  variable 
frequency  applications  Readouts  interface  features  are 
supplied  as  required 


PHONE  614  486  Wt  TWX  610  462  1630 
1205  CHESAPEAKE  AVENUE  COLUMBUS  OHIO  43216 


OHIO  SEMITRON ICS,  INC. 


600 
t ?K 

2 ft* 
PftOK 


- J M ft  T«-  IN  Ml  ASUMMIKT  MONM  MiN(. 

| JaNO CONTROL  Of  CURRCNT  POWCK  ANO  f Nf  RGV 

ENERGY  MONITORING  INSTRUMENTS 

The  O S I Watt-hour  and  Amp-hour  Meters  provide  c convenient  and  highly  accurate  way  to  characterize  monitor  and 
control  critical  manufacturing  processes  where  product  quality  and  cost  are  related  to  electrical  energy  output 

These  solid-state  units  utilize  low  loss  transducers  and  are  especially  suited  tor  watt-hour  or  amp-hour  totalization, 
power  or  current  monitoring  and  observation  ot  waveform-,  m applications  where  SCR  chopped  or  other  non-sinusoidai 
waveforms  aro  involved 

In  addition  to  the  display  of  totalized  watt-hours  or  amp-hcurs  since  last  reset  these  units  provide  a panel  meter 
indication  of  average  watts  or  amps 

Many  models  are  available  tor  electric  vehicle  solar  electric  system,  and  commercial  building  power  applications 


FEATURES 


0 IO  IP  volt  Output  proportional  lo  n Jit*  Or  impi 

PulM  output  tor  vaatt  o'  amp-noun 

4'j  Malar  6 digd  counlar 

- 0 5N  1 1 accuracy 

Convenient  Ra<  » Mount  V « n.gn 

Complete  Ready  lor  customer  installation 

‘or  complete  specifications  con'jct  O S I 


OPTIONS 


A C.  WATT-HOUR  METERS 


iu  ■■ 


^ Request 
* catalog  listing 
102  models 


D.  C.  AMPERE-HOUR  METERS 


BCD  Output 
Split  Transducers 
Balance  Control 


Electronic  Counters 
Instrument*1  Enclosure 
Digital  Panel  Meter 


SINGLE  PHASE  6C  H/  MODELS 

ecDti 

INPUT 

VOLTS 

WIT 

CUMIN? 

AMPfPfS 

mi  tie 
lull  SCAli 
WAITS 

SMt 

«« 

COUNT 

eoou 

INPUT 

CUMtNT 

AttPiltfS 

Nf  T(* 
TULL  SCAli 
CUMINT 

AM/  ft 

ft 

ft 

AM/  «00 

TOO 

you 

AM/  IK 

IK 

IK 

Request 

catalog  listing  1?  models 


SPECIALISTS  IN  MEASUREMENT  MONITORING 
ANO  CONTROL  OF  CURRI  NT  ROWER  ANO  ENERGY 


DC  AMPERE- 
HOUR  METER 


MEASURES  ANO  DISPLAYS 
AMPERES  ANO  AMPERE  HOURS 

AH7  SERIES 


SPECIFICATIONS: 


DESCRIPTION: 


INPUT 

Overload  (Continuous) 

2 X Rating  (5-50  Ampere) 

10  X Rating  (100A  10KA) 

DC  Insertion  Loss 
01V  • I (5-50  Amp) 

Zero  (100A  10KA) 

Isolation:  1 5KV  (5  50  Amperes) 
5KV000A  10KA) 

Instrument  Power:  115VAC,  ♦ 15%, 
50/b0Hz 

Response:  (Transient)  50  microsecond 


OUTPUT 

Response  Time:  250  milliseconds 

Temperature  Effect  (0  to  40'C): 

•0. 1%  F S.  1%  of  reading 

Ammeter:  4Vi  panel  meter 

Ampere  Hour  Counter:  6 digit  push  button 
reset 

Electrical  Output:  BVd.c.  FS  (Amps) 

4V  Pulse  (Amp-hour) 

Accuracy  & Linearity 
* 0.5%FS  (5A-2KA) 

~1  0%FS  (5KA-10KA) 

Meter  1.5%FS 
Electrical  Output 
*0  5%FS  (5A-2KA) 

±1.0%FS  (5KA  10KA) 

Zero  Drift  (max):  - 0.1SFS  of  rated  Ampere 
Hour  per  Hour 

Instrument  Case  Siz*:  19  x 5Vi  xll  WHD 

External  Transducer:  See  Table  at  right 

Instrument  Panel  Color:  Gray 


The  O.S  I AH  series  Ampere  Hour  Meters  provide  a convenient  and 
highly  accurate  way  to  monitor  and  control  manufacturing  and  experi- 
mental processes  The  unique  zero  dc  insertion  loss  and  split-core  tea 
tures  on  the  100  ampere  to  10,000  ampere  models  increase  the  applica- 
tional  possibilities. 

The  solid  state  units  utilize  Hall  effect  transducers  and  are  especially 
suited  tor  current  monitoring  of  various  current  wave  shapes  which  may 
be  found  riding  on  dc  signals. 

In  addition  to  the  display  of  totalized  amp  hours  since  last  reset,  the 
unit  provides  a pane'  meter  indication  of  the  average  instantaneous 
current  in  amperes  and  an  isolated  electrical  output  signal  proportional 
to  instantaneous  current.  The  bipolar  models  indicate  charge  and  dis- 
charge on  normal  and  reverse  ampere  hours  on  separate  6 digit  counters 


STANDARD  DC  MODELS 


MOM  t 

HUMBER 

AH7- 

INPUT 

CURRENT 

AMPERES 

METER 
FULL  SCALE 
CURRENT 

AH 

PER 

COUNT 

* EXTERNAL 
TRANSDUCER 
DIMENSIONS 

5 

5 

5 

.001 

_ 

10 

10 

10 

.001 

— 

25 

25 

25 

.01 

50 

50 

50 

.01 

— 

100 

100 

100 

.01 

C 

200 

200 

200 

.1 

D 

400 

400 

400 

.1 

D 

600 

600 

600 

.1 

E 

IK 

IK 

IK 

.1 

E 

2K 

2K 

2K 

1 

E 

5K 

5K 

5K 

1 

G 

10K 

10K 

10K 

1 

H 

• 100  AMPERES  AND  ABOVE.  1 EXTERNAL  TRANSDUCER  IS  SUPPLIED 
See  Pa#e  11  fof  external  transducer  dimensions. 


NOTE  1 Models  listed  above  are  unipolar  For  bi-poiar  units  add  a dash  2 after  the 
model  number 

NOTE  2 For  split  core  option  add  S after  model  number  For  example,  a 100 
ampere  unit  w.th  split  core  would  be  listed  as  AH7-100S. 


OMNIFAC  S 
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«5ATTH?TWA¥CH 


battery  monitor 


TV 


m 


t his  smart  looking,  wall-mounted  unit  tells  at  a glance  the  condition  of  on-board  batteries. 


Model  MW  i 
for  12  toll  single 
butlers  monitoring 


Mode!  BW-2 
for  12  suit  duul 
buffers  monitoring 


ENGINEERING  FEATURES 


In  bouts  und  KVs.  butters  power  is  an  energy 
source  that  must  be  relied  on  Instrument 
systems,  emergency  lighting,  und  vital  mechan- 
ical equipment  depend  on  it  A deficient  buttery 
is  always  an  inconvenience,  and  in  some  cases 
a source  ol  real  danger  I he  provision  ol  a low 
cost  yet  highly  reliable  battery  condition 
monitor  is  yet  another  tool  that  the  KV  or  boat 
captain  uses  to  insure  the  fitness  of  his  vehicle 

lhe  Battery  watch  condition  meter  uses  a 
sophisticated  IV  Xrsonv.il  movement  to  achieve 
its  high  degree  ol  accuracy  I hedial  is  calibrated 
in  I)  C volts  lor  quantitative  evaluation  and  is 
also  color  coded  with  ted.  yellow,  and  green 
bands  for  instant  interpretation  by  the  user 


Models  available  for  more  butteries  and  other  voltages. 


DESIGN  FEATURES 

Models.  Model  BW-I  monitors  a single  12  \ battery  system;  Model  BW-2  monitors  two  separate  12  V.  natters  systems. 
Model  B\X  X monitors  three  12  X battery  systems  (Models  arc  available  for  more  batteries  and  other  voltages,  consult 
Omnitac.)  All  units  have  an  energy  saving  switch-on  feature  that  activates  the  monitor  only  when  desired 
Installation  I he  Batterywatch  panel  flush-mounts  on  anv  wall  or  instrument  surface  with  the  screws  provided  Hookup  is 
made  bv  connecting  the  unit  to  the  battery  with  two  wires 

s'/*'  I he  panel  is  t- 1 2"widchv5-l  4”  high  Depth  behind  pane!  is  I- 1 2".  Size  of  the  mounting  hole  is  2-3  4”widebv 
4-1  N"  high 

styling.  Omnifac's  traditional  emphasis  on  styling  shows  in  the  crisp  Batterywatch  appearance.  Designed  as  a twin  to 
I’owerwatch  A C monitor,  the  Ballets  watch  monitor  highlights  any  mounting  area,  cither  by  itself  or  side-by-side  with 
Powcrwatch. 

q Ms  AT  TfcTA'MATCIrf 

battery  monitor 

DAYTON.  OHIO  4S440 
(SI. I)  414  MHO 


□ 


Inn  .J,ki  ImirutllriliailliH  bt 

OMNI!  A(  ( OI'I’OK  \ I ION 
1700  t AN  1 W HIPP  ROM) 


The  Instrument  to  rely  on 

when  you're  relying  on  battery  power. 


IN-27 


OMNIFACS 


In  one  romptd  unit  boaters  and  RV  owners  can  keep  track  of  the  two  big  parameters  of  A.C.  electrical 
potters  Voltage  and  Polarity. 


ENGINEERING  FEATURES 


Voltage  Section.  Such  motorized  equipment  as  air  conditioners,  refrigerators, 
sweepers  and  hair  blowers  can  be  irreversibly  damaged  by  the  hypercurrent 
resulting  from  low  voltage.  And  such  resistive  appliances  as  light  bulbs, 
toasters,  electric  heaters  and  ovens  will  have  shorter  lives  if  exposed  to  pro- 
longed higher  than-normal  voltage.  Voltage  fluctuations,  including  severe 
drops,  are  not  uncommon  at  marinas  and  KV  parks  in  high  demand  periods. 
I he  ability  to  monitor  on-board  voltage  can  thus  save  hundreds  of  dollars  in 
equipment  repairs. 

Whether  you're  on  shore  power  or  generator  power,  the  Powerwatch 
Expanded  Scale  Voltmeter  reads  out  the  on  board  voltage  continuously.  The 
meter  is  calibrated  from  40  to  130  volts  with  a green  band  in  the  normal  safe 
region.  By  eliminating  the  bottom  40  vol's  from  the  scale  and  using  non-linear 
sensing,  the  meter  achieves  a degree  of  accuracy  unparalleled  in  most  meters 
costing  tw  ice  as  much. 

Polarity  Section.  On  board  appliances  requiring  a continuous  ground  or  a 
constant  polarity  chassis  rely  or.  the  correctness  of  the  wiring  in  every  shore 
power  connection  you  make.  Improper  wiring  in  the  shore  outlet  can  result  in 
equipment  failure  and  physical  danger  to  your  passengers. 

The  Powerwatch  polarity/ ground  monitor  shows  when  polarity  is  reversed 
or  ground  is  improper  in  the  A.C.  wiring.  Unlike  conventional  three-lamp 
systems  that  require  a chart  to  read,  the  unique  Powerwatch  two-lamp  (green 
and  red)  indicator  tells  the  polarity/ground  condition  at  a glance. 


DESIGN  FEATURES 

Installation.  The  Powerwatch  panel  flush-mounts  on  any  wali  or  instrument  surface  with  the  screws  provided.  Hookup 
is  made  by  connecting  a standard  120  V.  2-wire  with-ground  cable  with  the  connectors  provided.  All  connections  are 
enclosed  within  the  rear  housing. 

Size.  The  panel  is  3-1/2*  wide  by  5-1/4’  high.  Depth  behind  panel  is  1-3/4".  Size  of  mounting  hole  is  3-1/8*  wide  bv 
4-3/8*  high. 

Styling.  \s  Wnh  all  Orr.nifac  instrumentation,  attractive  styling  was  a design  requirement  from  the  beginning. 
Powerwatch  A.C.  monitor  is  an  eye-catching  complement  to  any  mounting  area. 

Cost.  Perhaps  the  best  news  about  Powerwatch  is  its  surprisingly  modest  price.  It  demonstrates  that  professional 
quality  equipment,  properly  planned,  need  not  always  be  expensive. 

I A HtlHiffl' 

A.C  monitor  “ Mndrl  IP  - 

If  you've  got  120  volts  Model  2P- 

on  board,  you  need  it. 


I \MI  MODI  I S 

continuous  reading  unit 

Mith  push-lo-frsl  button  that 
reads  unit  when  pressed. 


Innni  tilivr  ImsirumrnldlMM  b\ 

OMN1FAC  CORPORATION 
1700  PAST  WHIPP  ROAD 
DAYTON  OHIO  4M40 
(511)434-9400 
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nia  (bn^tneebina 

design  - manufacturing  - distribution 

*11  W.  C**in*  ll.d 
Dimes.  CA  41773 
(714)199  60IS 


DIGITAL  ELECTRIC  FUEL  GAUGE 


The  new  Penta  Digital  Electric  Fuel  Gauge  con- 
tinuously measures  and  computes  both  the  quantity 
of  electric  charge  put  into  the  battery  system 
when  charging  and  the  amount  removed  when  the 
equipment  is  operating.  The  integrating  circuitry 
of  the  electronic  memory  retains  the  charge  status 
for  instant  display  on  the  digital  LED  gauge.  The 
display  is  accurate  at  all  times  whether  the  equip- 
ment is  charging,  running  or  stopped.  Compensation 
is  provided  for  battery  charge-discharge  efficiency 
and  the  calibration  can  be  adjusted  for  a wide 
range  of  battery  amp-hour  capacities,  allowing 
for  continued  accuracy  as  battery  capacity  diminishes 
with  age. 


SPenta  ftnginee'iing 

design  - manufacturing  - distribution 


m w.  Co.;*,  sivd 
S."  Dimii,  CA  9 1 771 
(714)  tn  60IS 


BATTERY  OVERCHARGE  PROTECTION 
BY 

penta's  "charge  GUARD" 


The  Penta  "Charge  Guard"  is  designed  to  completely 
prevent  the  possibility  of  battery  overcharge  or 
undercharge  by  continuously  monitoring  the  rate  of 
change  of  battery  voltage  during  charge.  At  100% 
charge,  the  voltage  stops  increasing,  at  which 
point,  the  cutout  circuit  functions  automatically 
to  interrupt  the  charging  current.  Recharging  is 
automatically  prevented  until  either  the  battery 
has  been  used  or  until  the  battery  voltage  has 
dropped  to  the  point  where  charge  is  needed.  Even 
older  batteries  are  kept  in  a constant  state  of 
readiness  without  being  damaged  by  overcharging 
and  without  the  frequent  necessity  of  adding  water 
Industrial  use  to  date  has  shown  that  the  Charge 
Guard  will  increase  battery  life  by  a very  signifi 
cant  amount. 
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3485  S.  LA  CIENEGA  BLVD.,  LOS  ANGELES, 

TtLi  213-836-7900 


RITE  AUTOTRONICS  CORP 
CALIFORNIA  90016  K 


. • ( Imvi  ■ • Nod 


WATER  TEMPERATURE  GAUGES 


AMMETERS  60  0 60 


• • 

• • application  • 

• • 


AOA’Tf  HS 
tVAH  » 


AMMETER/OIL  60  0 60 


RITE  AUTOTRONICS  CORP.  3485  S LA  ClENEGA  BLVD  , LOS  ANGELES. 
CALIFORNIA  90016  RSKVVVSlHrQI  TF.1  t P1V3F-7 » > 


GAUGES 


720 


wSBSi 


DIFFERENTIAL 
TEMPERATURE  GAUGES 


PECIFICAT10NS  • • • Pf  range*  Can  be  mounted 

far  f ten  per  iture  lource  • Electronically  operated  • For  12 

• II  let  ions  • Supplied  With  tern- 

ler  and  adapters  • 2 dunetH  cue. 


Ml  TNIC 

AOAPUN& 

AVAHAHI 


858 


mjk 

\rag/  AVAtlA«il 


custom  mechof 

OIL  PRESSURE  GAUGES 


SPECIFICATIONS  • Water  temperature  gaugt  iiibrated  from  100°  to 

. 

I “»<t  • Ar  1 eter  has  adiustable  mo  • 

i , . da  i ••rv  ‘l  to  ehrnin 'te  flutter  ii"d  bourne  • 2 diam- 

. 

letecvkal 

to  follow  If  stallation  instructions 


t vibra- 


(SPECIAL  ORDER) 


^ MCTAK 

wy ■ \ * 

mWm/  *'*'tA«i« 


deluxe  trie 

ELECTRONIC  OIL/ 

WATER  TEMP. /'AMP 60-0-60 


425 


w i I 


I 

l 


RITE  AUTOTRONICS  CORP 
CALIFORNIA  90016 


3485  S LA  CIENEGA 


GAUGES 


BLVO..  LOS  ANGELES, 

Tlil.s  ?13-flJf>-7900 


(SPECIAL  ORDER) 

custom  electronc 

BATTERY  CONDITION 
INDICATOR 


cate  • Single  hole  mounting 

* 


• Por  6 ami  12  volt  ele«  tru  di 


v»  r«tc 
*D«t|at 
AvAu  «•<« 


dual  water/oil  - 

Pr«?ssu»e  Gauge  and  100260°  Water 
Temperature  Gauge  .For  12V  negti 
I've  qrnund  systems  • Molded  f 
therette  panel  with  bright  hr  , . 
Gauges  are  hooded  and  deep  set  to 

. 

neu.ng  and  mounting  hardware,  illume 
nation  kit  and  installation  instructions 

• 

carton  weight  10  lbs 


\mwm/  AVAitA«t» 


TRIO  AMP/OIL/WATER -0  80  lb.  Oil 

Pressuie  Gauge,  60  0 60  Ammeter  100 

260°  Water  Temperature  Gauge  • Fry 

12V  negative  ground  systems  . Mold- 
ed Black  Leatherette  p.inel  with  br  ght 
chrome  • Gauges  are  hooded  

. 

mounted  • Fully  eric  ,sed  tj,,.  . 

‘ 

ware,  illumination  krt  and  installation 

instructions  . Patented  • Pa  > : • 

carton,  carton  weight  7 lbs 
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RITE  AUTOTRONICS  CORP 
CALIFORNIA  90016 


3485  S LACIEN$GA  BLVD  . LOS  ANGELES, 

Ti,:  ?13*^36-79 '1 


GAUGES 


433 


custom  electronic 

AMMETERS  30  0^30 


. 

. 

diameter  case 


463 


custom  electronic 

AMMETERS  60  0 60 


. 

’ 

ero  • For  »>  and  12  volt  aysttn*  • Ut  • 2 

diameter  case. 


custom  trio  gouge 

OIL/ AMP/WATER 


60  0 60  AMMETER  - 958 
30  0 30  AMMETER  967 

. 

’ 

■ 

■ t\  construi  non  . Universal  applit  ati  i • I 
i • Easy-to-follow  installation  inati 
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Teleflex 

■■  industrial  

Electrical  systems 

1016  5/lh  Street.  Sarasolc.  Florida  33560 
telephone  (613)356  7721 


Instrumentation  for 
off-highway  and  over-the-road 
vehicles  and  equipment 


Mechanical  systems 

640  North  Lewi*  Road  Limenck.  Pennsylvania  19468 
Telephone  (2 1 5)  495-  701 1 


Catalog 
Number  1/A 


1 • i 


Gauges 

Sending  Units 

• •* 

• • 

Accessories 

Wiring  Harnesses 
and  Custom  Panels 


*\ 


.-.V 


•to* 


9 wr 


t 


V-  . 

' V - 


* \ 

■ \ r 


teleflex  gauge  operating  PRINCIPLES 


Electrical  IniltyntAU 

The  ope'otion  of  a*  •*cv>cai  gauge*  >•  baaed  on  no  Vector  magnetic  mono  me  nt 
principle  A otatmg  armature  respond*  to  changes  in  me  magnetic  ketd  caused  by 
varying  current*  paaamg  through  two  or  more  perpendicular  cods  generating  a 
corraapo.Kj  ng  movement  change  *1  the  gauge  pointer  The  Vector  movement  it  buHt 
to  anthaiand  shock  and  vibration  and  i*  temperature  and  voltage  componeated 
The  oper-tion  ot  nourmetera  ■*  bated  on  predawn  aokd  state  integrated 
circuitry  which  it  activated  only  when  verve ie  power  ■*  on  A capacitance 

|RCl  network  control*  the  timing  and  trigger*  a adenoid  mat  index**  the  counter 
wheel  every  36  teconda  with  an  accuracy  ot  * IN  The  circuitry  it  voksge  *p*a  and 
reveraa  polarity  protected 

Mechanical  Inatrumenta 

AH  Teiettei  mechanical  gauge*  operate  on  the  bati*  ot  a Bourdon  tube  movement 
A formed  tube  fteiet  and  atraighier*  m proportion  to  eaternat  preaaure  source*, 
cauamg  a correapondmg  change  in  the  gauge  pointer 

Mechanical  apeedomete't  operate  on  a magnetic  apeed  cup  principle  A 
rotating  magnet  cauae*  a apeed  cup  with  attached  pointer  to  move  at  an  angle 
proportional  to  vehicle  apeed 


COMMON  TELEFLEX  GAUGE  SPECIFICATIONS 

CONSTRUCTION 
Houaing*  Ceianeaa  1310-2  nylon 

Beret*  Chromed  corroaion  tree  metai  standard  black  paint  optional 
Lena  Clear  gtaaa 

Olal  Face*  Fiat  b'ack  with  white  A amber  silk  screened  calibration*  and  strobe.*, 
white-lipped  pointer* 

Connection  Hardware  Threaded  #832  da**  stud  type  terminal*  with  daaa 
nut*  washers 

Mounting  Hardware  Aluminum  or  steel  rear  take  up  U-ciamp  style  bracket* 
Optional  Illumination:  Provisions  made  for  optional  H"  push  m socket* 
accepting  SAE‘  A t type  miniature  bayonet  lamps 
Operating  Movement* 

Electrical  Vector  meter  movement*  for  all  gauges  except  sokd  state 
hourmeter 

Mechanical . Bourdon  tube  mechanisms 
Moisture  Protection  Garnet  sealed  lens  to  prevent  front  ot  gauge  moisture  entry 


ENVIRONMENTAL  SPECIFICATIONS 

i where  applicable  all  testing  pat  formed  in  accordance  with  SAE'  J197( 

ACCURACY 

Tachometere  • 3N  ot  F S reading  at  75‘F  (24  C) 

Hour  mater  • IN  ot  reading  at  75  "F  (24  Cl 

Speedometer  Meats  requirements  ol  FMVSS"  No  127 

Vector  Gauges  Vanes  with  gauge  type  and  use  contact  lactory  tor  individual 

specification  data  sheets 

Operating  Tamparatura  Range  2 S’  to  ♦ 165'  F ( 40'  to  85  5‘C)  with  • 2%  F S 
reading  change  mmmum  Irom  75  F (24*C)  indication 

Shock  Withstand  Remains  within  initial  accuracy  specification  up  to  50  Gs.  halt 
sine  9-13  milliseconds  duration,  25  shocks  ot  equal  magnitude  in  each  ol  three 
area 

Vibration  Withstand  Remain*  within  initial  accuracy  specification  at  060'  double 
amplitude  vibration  Irom  10-80-10  Hz  lor  one  minute  periods  over  two  hours  in 
each  ot  three  axes  (six  hours  total) 

Humidity:  Remain*  within  initial  accuracy  specification  in  95%  relative  humidity  at 
100'F  (37  8"C)  for  48  hours 

Salt  Spray:  Conforms  to  ASTM'  1 17  attar  48  hours 

Overvoltage  Withstands  a maximum  of  17  volts  dc  applied  to  the  • 14  terminal  with 
rto  damage 

Reveraa  Polarity  Protection  Standard  on  all  gauges 

Voltage  Variance  Accuracy  remains  within  - 2%  ol  initial  reading  at  14  5 volts  dc 
when  voltage  is  varied  12  to  16  volts 

19468  -Sooaty  oi  Xmomoiiy  tnpnoon 

-foco>*  Mot G-  VOKKW  Softy  StoodO'd 
- Ontoncon  Sooty  lot  Tooling  ond  MoWnoH 
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1137276 
1137171 
113707* 
Vi  3*97* 
•151*74 
*151771 


RANGE  BEZEL  STYLE 


113*272 

113*179 

113*075 

1135975 

1135*71 

1135779 


113*874 
1139771 
1’ 36*77 
113*573 
113*470 
113*376 


lieleflex 


■■  industrial 


Electrical  systems: 

1816  57tti  Street.  Sarasota.  Florida  33580 
Telephone  (813)  355-7721 


Mechanical  systems: 

640  North  Lewis  Road  Inner  :k  Pennsylvania  19468 
Telephone  (2 15)  495  701  1 


100"  move  mem 

o«ouo 

Step  Black 

SM  >gn 

0-6000 

Step  Chrome 

StJ  Ign 

04000 

Step  Black 

Alternator 

0 4000 

Step  Chrome 

Alternator 

0-4000 

Slap  Black 

Signa  Fiei 

04000 

Slap  Chrome 

Signa  Fiei 

100*  movement 

0-4000 

Step  Black 

S>gna  Flea 

0-4000 

Slap  Chrome 

Signa- Fla* 

0-6000 

Step  Hack 

Std  Ign 

0-6000 

Step  Chrome 

Std  Ign 

0-4000 

Step  Black 

Alternator 

0-4000 

StepChrome 

Alternator 

270"  movement 

0-6000 

Slap  Black 

Std  ign 

0 6000 

StepChrome 

Std  ign 

0-4000 

Step  Black 

Signa- Fiei 

0-4000 

StepChrome 

Signa-Ftei 

0-4000 

Step  Black 

Alternator 

0-4000 

StepChrome 

Alternator 

TACHOMETERS 
Vector  Mo^oment 

SCALE 

SWEEP  RANGE 

BEZEL  STYLE 

SENDER 

PART 

NUMBER 

TACHOMETER  HOUHMETER 

Vector  Movement 

SCALE 

PART 

SWEEP  RANGE  BEZEL  STYLE 

SENOER 

NUMBER 

Vgjk 

eAvvJP] 

W 1 

AMMETERS 
Victor  Movement 


BEZEL  STYLE 


NOTE  100  ammeter  requires  001 50  shunt  part  number 
Stewart  Warner  40/6’6  U-10 


VOLTMETERS 
Vector  Movement 


PART 

NUMBER 


BEZEL  STYLE 


Step  Black 
Step  Chrome 
Step  Black 
Step  Chrome 


9154073 

9153973 

9173074 

9173178 


FUEL  LEVEL 
Vector  Movement 


SENDER 


GAUGE 

PART 

NUMBER 


PART 

NUMBER 


BEZEL  STYLE 


TYPE 


■m  industrial 


Electrical  systems: 

1816  57th  St'eet.  Sarasota.  Florida  33580 
Te  ephone  i813)  355-7721 


Mechanical  systems. 

640  North  Lewis  Road  Limerick  Pennsyl^amc  19468 
Te  ephone  (2 15)  4&5-701  1 


40  40 

Step  Black 

9154478 

40  40 

StepChrome 

9154177 

60  60 

Step  Black 

9154571 

60  60 

Step.  Chrome 

9154271 

100  100 

Step/  Black 

9154575 

100  100 

Step  Chrome 

9154374 

Step  Black 
Step  Chrome 

1501775 

Stewart  Warner 

9152078 

9151978 

Step  Black 
Step  Chrome 

N/A 

AC 

9160977 

9160873 

Step  Black 
Step  Chrome 

1507170 

Intro! 

9161171 

9161077 

..  _ i—  'n 

velonex 

IMPAC  ” DIGITAL  PANEL  METERS 

tMPAC  miniature  LCD  ana  LED  meters  teature  high  reii 
ability  compact  size  (smallest  available)  automatic  zero 
and  Quick  easy  installation  The  miniature  LCD  series 
features  extremely  low  power  consumption  (max  50mWi 
and  targe  ('  i')  display  The  IMPAC  LED  series  otters  high 
resolution  measurement  (from  lOjiVi  in  thirty  two  models— 
3.  3 ’/».  4 and  4 V*  digits  an  with  BCD  outputs  as  a stan 
dara  feature  For  militarized  and  severe  environmental 
applications,  ruggedized  and  extended  temperature  ver 
sons  of  the  LED  models  are  available  Most  models  are 
immediately  available  trom  stock  Velonex  can  also  design 
models  tor  your  OEM  specifications 


FEATURES 

All  Velonex  OPMs 

Bipolar— auto  polarity  Automatic  zero  set  aach  con 

version  Overrange  indication  Shielded  construction 
Proven  reliability  Fully  burned  n & tested  100VAC 
115VAC  230  VAC  50  to  400  Hz  and  28VDC  nput  power 

adapters  available 

Ruggedized  Models 

Available  for  wide  temperature  humidity  shock  and 
vibration  environments 


OTHER 

VELONEX PRODUCTS 

High  Power  Pulse  Generators 

Up  to  IBOkW  30k  V 750 A Rise  times  as 
low  as  7 nS  and  pulse  widths  up  to  10  mS 
are  available  Burst  programming  and 
other  features  are  also  available 

Transient  Generators 

For  system  testing  in  lull  compliance 
with  IEEE  Std  472  1974  ant)  ANSI 
C37  90a  1974  Decaying  sine  wave  out 
puts  wi'h  initial  crests  to  3 3k V 

Miniature  DC  DC  Converters 

Outputs  available  to  20kV  designed  to 
with  stand  aerospace  environments 


velonex 

Preprinted  from  eem  — Electronic  Engineers  Master—  1980  1981  Edition 
645  Stewart  Ave , Garden  City,  N Y 11530  • 1980  United  Technical  Publication^,  Div  of  Cox  Broadcasting  Corp 
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SPECIFICATIONS 

31A  | 31B 

36A  A *>B 

37J  A 37K 

41 A 4 4iB 

44A&46B 

Senes 

3d  g-t 

3'  < digit 

3' « digit 

• 

4'  i d>gtt 

Ran* 

LED 

LED 

LCD 

LED 

LED 

Analog  input 

*.  49  9mV 

• ’99  9mv 

t 199  9m  V 

t 99  99mv 

ft  i99  99mv 

- 1 

Euif  Scam  Ranges 

• 999  9m  v 

t * 999 V 

t i 999V 

ft  999  9mV 

« i 9999v 

2 

(including  100‘ 

f 99  9V 

* 19  99V 

* 19  99V 

• 9 999V 

* 19  999V 

-3 

ovarranga- 

• 99  9V 

> 199  9V 

ft  199  9V 

t 99  99V 

* «99  99V 

4 

Accuracy 

tO  r *fdg 

* 0 t*k»dg 

* 0 05J  .»dg 

t 0 05  .»dg 

*0  05*  .*dg 

*0  f .FS 

*0  05*. FS 

♦ 0 05  FS 

t 0 02  -FS 

*001*. FS 

Sampia  Rate 

7 sec  ond 

5 second 

2 6 sr.ond 

’ second 

5 second 

input  impadanca 

37  Sees 

1000  Megohm*  on  - 1 and 

2 range  10  Megohms  on 

- 3 

•ange  a^d  9 MegoBmft  on  4 r«nj« 
OtBarft  *000  Megohms  on  i 'a' g* 

i Megohm  on  3 and  4 ranges 


100  Ktiohm*  on  2 >«nge 


Nor»e  Ra.aciron 
Common  Mode 
Rejection 

100  dB 

tOOdB 

80  dB 

100  dB 

lOGdB 

ifcUimbatance 
Normal  Mode 
Rejection 

40  dB 

40  dB 

50  dB 

40  dB 

40  dB 

at  60 hz 

at  60h; 

at  50  60 

at  60hz 

at  80H/ 

BCD  Output 

STD 

STD 

and  400h/ 
No 

STD 

STD 

D'fl  I«I  Display  7 segmeni  j.g.t  po'i'iti  |hddec<m«i  pomt 

H#.gM  A senes  o 2 incbes  B Mhts0  3-!<hch««  j and  H 
>*f|«l0  9 me*#* 

Rower  Requirements 

Vo  tag*  ♦ 4 8 to  *80  VOC  i ♦ 7 0 VDC  maeimum  w.inout  damage. 

Current  a 5VDC  180mA  196mA  • 2WmA  226mA 

<»VP  t Currant  requirements  »ho*n  are  AMt*  a"  dt^H  segments  « ft.gn 

•nd  dacrmal  Id  Corr#nf  #ql4,r#m#nf  n Q sp  l.  8 rk  mod* 

110mA 

‘37 J 4mAma»  hum  a 9V  i battery  powered’ 

•37a  10  mA  'kvas  'TYum  u 5V  ogic  powered)  150  m a w>tn  bars  *gr>t 
Option  vV 


T#mpa»«tu»» 

Coe»*c*ent 

Tamp«fa»ur» 

Rang* 


100  ppr  ■ o*c 


Wide  tamperatur*  -angs  options  a«a>abie  on  Dot*  lCO  arm  LEO 


Wm 


C ELECTRIC 


BUILT  AS  RUGGED  AND 
WELL  DESIGNED  AS  THE 
VEHICLES  THEY  POWER 


FIDELITY  ELECTRIC  CO.,  INC. 

Motors.  Generators  & Electrical  Machinery 

332  N.  AnCH  ST.  LANCASTER,  PENNA. 


ELECTRIC  TRAM 


ELECTRIC  AUTOMOBILE 


ELECTRIC  TRUCK 


ORIGINAL  PAGR  IS 
OF  POOR  QUALITY 


FIDELITY  ELECTRIC 


Air  pollution  it  probably  the  HI  menace  to  the  health 
and  well  being  ot  the  human  race  Companies  like  Fi- 
delity ot  Lancaster  are  taking  an  active  part  to  solve  our 
pollution  problem  y encouraging  the  use  '<  battery 
powered  electric  vemdes.  such  at  electric  garoen  trac- 
tors. utility  trucks,  industrial  fork  lift  trucks,  golt  carts, 
and  other  types  ol  short  range  vehicles 

Fidelity,  one  of  the  oldert  manufacturers  of  electric  ro- 
tating equipment  in  the  United  States  (since  1895)  con- 
tributes to  today  s war  on  pollution  by  offering  a vehicle 


drive  motor  that  is  rugged,  powerful.  and  by  its  use  will 
make  battery  powered  electric  vehicles  more  versatile, 
more  powerful,  and  more  in  demand  - providing  every 
advantage  of  a gasoline  or  diesel  powered  machine  with 
none  of  the  disadvantages  of  noise  or  of  adding  to  the 
pollutants  in  the  air  we  breathe  Fidelity  Vehicle  Drive 
Motor  • Rugged  • Powerful  (1  Hp  to  20  Hp)  • Quiet  • 
Low  Battery  Drain  • Components  Meet  UL  Requirements 
• Compact  in  Design  • Thorough  Environmental  Projec- 
tion • Economical. 


BRUSHES  Metal  graphite  ma 
tenal  tor  low  contact  drop  and 
high  capacity  Two  unusually 
large  insulated  tie-, Me  heavy 
copper  shunts  imbedded  in  each 
brush  with  tightly  packed  me 
talhc  cement  Neutral  locations, 
fixed  at  factory,  need  not  be  re 
adjusted  when  new  armature  is 
installed  or  motor  reassembled 

BRUSH  HOIDERS  Reaction  type  Inclined  at  an  angle 
to  commutator  tace  lor  stable  commutation  and  umtorm 
motor  performance  when  reversing  under  heavy  loads 
Brushes  are  held  in  a fixed  po 
sition  always  against  back  ot 
holder  without  rock  or  bounce 
when  armature  rotation  is 
changed  Impossible  to  ad|ust 
spring  tension  incorrectly  No 
danger  of  damage  to  holder  or 
seizure  ot  brusn  during  over- 
loads Even  after  commutator 
has  been  turned  down  brush 
holders  car,  be  reset  to  correct 
spacing  above  commutator  In 
sulation  is  glass  reinforced 
plastic  Class  1 55 

WIRE  FOR  ARMATURE  AND  FIELD  Two  oppositely 
wound  layers  of  glass  t'^htly  bonded  to  the  wire  by 
organic  cr  silicone  varnish  Good  abrasion  resistance 
during  winding  long  thermal  enduiance  in  service 
Class  155  insulation  is  standard  Class  180  readily 
available 

COILS  FOR  ARMATURE  AND  FIELD  Produced  with 
glass  asbestos  glass  layer  insulation  which  has  an 
organic  binder  for  Class  155  or  silicone  for  Class  180 
Glass  tape  is  used  on  field  coils 

ARMATURE  CONSTRUCTION  No  wedges  are  used  to 
hold  conductors  in  the  slots  Instead  the  coils  are  tightly 
banded  with  special  glass  fiber  materials  which  are 
bound  into  a solid  mass  by  epoxy  resins 


Banding  is  not  only  more  reliable  but  this  construction 
allows  more  contact  ot  the  conductors  with  the  vontilat 
mg  air  Armature  coil  end  turns  are  held  down  by  the 
bands  on  an  insulated  steel  support  ring,  which  prevents 
coil  movement  and  produces  a symmetrical,  well 
balanced  assembly  The  support  ring  also  holds  the  lami 
ation  stack  square  with  the  shaft  and  carries  the  ven 
Mating  fan 

CONDUCTORS  Not  taped  and  not  over  insulated 
The  neatly  formed  coil  ends  are  spaced  apart  to  provide 
a natural  fan  effect  and  to  expose  a larger  amount  of 
heat-dissipating  surface 

SHAFTS  Made  of  heat  treated  carbon  or  special  alloy 
steels  Can  be  replaced  without  disturbing  armature 
windings  or  harming  coils  Shaft  extensions  can  be 
straight,  tapered  or  splined 

COMMU T ATORS  Made  ot  25  30  oz  /ton  silver  bearing 
copper  Silver  increases  hardness  and  provides  greater 
resistance  to  heat  softening  Fidelity  commutators 
are  not  easily  ruined  by  stalls  or  by  long  heavy  hauls 
They  have  adequate  wear  denth  for  long  life  They  can 
be  changed  without  destroying  armature  windings  Hubs 
are  of  tne  ring  nut  type  they  can  be  tightened  if  nec 
essary  and  dismantled  w hen  bars  need  attention  Only 
high  grade  NEMA  No  3 mica  is  used 


FAN  Internal  fans  are  cast  of  a high  strength  aluminum 

alloy  and  designed  fo"  ma-  - ■,nent  air  flow  in 
either  direction 


MUTATION 


'•  commutation’ 
jsential  for  long, 
’ .factory  motor  life 
i attained  only 
...  ough  careful  design 
and  by  liberal  use  ot 
the  right  materials 
The  Fidelity  type  of  commutation  is  achieved  through 
use  of  a large  number  of  commutator  bars,  open  arma 
ture  slots,  non  magnetic  bands,  large  brush  areas,  cor 


FIDELITY  ELECTRIC  CO.,  INC. 
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MT-3 


RUGGED  AND  STRONG 
ELECTRIC  MOTORS 


An  electric  truck  depends  upon  the  strength  and  power 
of  its  motor  for  its  operation  No  motor  can  be  stronger 
than  the  sum  of  its  parts  That  is  why  we  place  before 
you  (here)  a complete  and  detailed  explanation  of  the 
elements  which  make  Fidelity  electric  vehicle  and  lift 
motors  preferred  above  all  others  wherever  reliability, 
performance-security  and  long-life  are  demanded 

Fidelity  motors  are  ruggedly  constructed  - you  can  see 
that  by  looking  at  them  But  far  more  important,  they 
are  skillfully  designed,  dose-tolerance  machined,  and 
carefully  assembled  in  all  parts,  whether  you  see  them  or 
not 


The  finest  materials  f'e  used  in  their  manufacture  (even 
where  you  might  nevtr  know  the  difference)  - only  be- 
cause so  many  companies  have  come  to  realize  that  the 
Fidelity  name  on  a motor  is  automatic  assurance  that  it 
is  the  best  you  can  buy 

You'li  learn  a lot  by  reading  our  illustrated  constriction 
story  below  You  will  save  a lot  - of  time,  trouble,  »• 
pense.  and  replacement  costs  — by  making  certain  that 
your  electric  vehicles  have  Fidelity  motors. 


rect  brush  compounds  and  single  turn  armature  coils 
Trucks  equipped  with  Fidelity  vehicle  motors  normally 
can  be  stalled  with  no  sparking  under  the  brushes 


inations  to  reduce  pole  face  losses  Rivets  hold  the  lam 
mations  together  and  two  or  more  large  screws  secure 
this  assembly  to  the  frame 


TERMINALS  Standard  motors  have  two  series  field 
terminal  studs  in  the  frame  and  two  armature  terminals 
extending  axially  from  the  face  of  the  bracket  at  the  com 
mutator  end  Simple  in  construction,  easily  dis 
assembled,  not  difficult  to  replace  if  damaged 

BEARINGS  Extra  wide  cartridge  type  sealed  so  they 
need  no  greasing  and  are  well  protected  when  the  arma 
ture  is  removed  They  are  equipped  with  a permanent 
supply  of  correct  high  temperature  lubricant  Can  be 
regreased  if  desired 


VENTll  ATIQN  Air  is  drawn  in  around  the  commutator 
end  bearings  and  exhausted  radially  through  openings 
at  the  drive  end  This  causes  all  air  to  pass  over  com 
mutator  and  brushes  as  well  as  over  the  armature  and 
through  the  field  coils 


NON  VENTILATED  Fidelity  non  ventilated  motors  are 
spark  enclosed  to  meet  IT  A specifications  and  Under- 
writers dust  tight  requirements  They  are  cooled  either 
by  natural  air-convection  over  inner  surfaces  or  by  a fan 
located  outside  the  motor  but  enclosed  in  a shroud 


BRACKETS  The  cast 
end  brackets  have  venti- 
lation and  access  open- 
ings Fidelity  is  fussy 
the  outside  diameter  of 
the  commutator-end  brac- 
kets is  machined  to 
improve  appearance  and 
to  provide  a good  fit  for 
the  cover 


COVERS  One  piece  type  surrounding  the  commutator  - 
end  bracket  with  a very  snug  fit  No  ventilation  openings 
in  these  neat  covers  They  are  so  tight  that  no  gaskets 
are  needed  to  meet  spark-enclosed  specifications 

POLES  Pole  pieces  are  assembled  from  mild  steel  lam- 


f R AMTS  Madeotseam 
less  cold-rolled  steel 
tubing  tor  5 5"  to  9 5" 
diameter  units  rolled 
plate  for  larger  frames 
Abundantly  thick  to  pro 
vide  high  torque  per  am 
pere  — and  great  me 
chamcal  strength 

MOUNTINGS  Your  choice  of  five  Type  H (hub)  has 
machined  bracket  for  locating  motor  in  a gear  housing 
and  holding  it  there  with  only  four  screws  Type  C (tace) 
or  Type  D (flange)  conform  to  the  standard  NEMA  di- 
mensions for  general-purpose  motors  H C.  or  D mount- 
ings can  also  be  supplied  with  Type  F (foot)  which  is  a 
conventional  foot  mounting  with  four  holes  Type  S 
(saddle)  is  not  standardizeobut  made  to  suit  each  spe 
citic  need  In  addition,  special  mounting  arrangements  or 
brackets  can  very  readily  be  provided 

ASSEMBLY  AND  DISASSEMBLY  Fidelity  Electric 
Truck  motors  have  almost  the  same  mechanical  sim- 
plicity as  squirrel  cage  ac  motors  All  internal  con- 
nections between  frame  and  brush  holders  usually  have 
been  eliminated  the  armature  and  either  end  bracket 
can  be  removed  by  taking  out  only  four  screws  There 
are  no  inside  bearing  caps,  washers,  or  spacers  There 
are  no  "press  fits"  to  impede  disassembly  and  reassembly 


FIDELITY  ELECTRIC 
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APPLICATION  AND  DESiGN  FLEXIBILITY 

Fidelity's  line  of  electric  vehicle  motors  covers  a wide 
range  of  frame  sizes  and  horsepower  ratings  which  is 
divided  into  logical  and  convenient  increments,  permit- 
ting a high  degree  of  standardization,  and  design  flexi- 
bility More  importantly,  it  permits  Fidelity  to  custom 
tailor  motors  to  closely  fit  any  application. 

Special  motors  with  special  mechanical  configurations 
such  as;  rustom  mounting  brackets,  machined  frames, 
custom  shaft  extensions,  and  special  enclosures,  and 
special  electrical  modifications  can  be  assembled,  fol- 
lowed by  nroduction  units  with  far  less  delay 


ENGINEERING  SERVICE  READILY  AVAIIAI'.II 

Fidelity's  experienced  engineering  department  is  always 
happy  to  assist  customers  m analyzing  the  power  require 
ments  for  vehicles  and  designing  a drive  system  to  moot 
those  requirements 

Fidelity's  engineering  service  extends  from  design  dis- 
cussion, through  the  design  of  a prototype  to  the  final 
production  design  stages  and  then  to  providing  assist 
ance  in  installation  if  desired 


er  oiA  * holes 

Oh  AJ  OIA  CIRCLE 


'S3.  SI 
TERMINALS 


DIMENSIONS  ARC  TYRtCAL  ANO-FOR  TYRCr  C FACE  MOUNTIN 
WITH  FEET.  OTHER  STANDARD  .MOUNTINGS  ARC  AVAILABLE. 
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10 
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4.45 
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7.20 

5.85 
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3 00 
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7.70 
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2.45 

5 875 
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3 55 

16 

| V55 

5 0 

3 75 

8 45 

7.10 

l V63 

6 0 
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MT-5 


MEDIUM  POWER  MOTOR 


Thu  u our  mosi  popular  rating  This 
Vh  volt  series  ssound  traction  motor 
produces  10  5 HP  at  4200  rpm  The 
approximate  full  load  current  rating  is 
100  amps  The  motor  is  also  designed 
to  operate  cttectisely  and  produce  N 
HP  at  3400  rpm  in  a 72  soil  system 
For  protection  from  contamination, 
the  motor  is  in  a totally  enclosed  non 
scntilatcd  frame  with  a continuous 
duty  rating  of  I hour  The  motor  uses  a 
patented  cast  field  design  utilizing  the 
superior  heat  dissipating  qualities  of 
aluminum  and  a continuous  ring  lami 
nated  field  As  ailable  in  either  NE  M A 


‘C  flange  or  standard  base  mount 
configuration  Allow  H It)  weeks  tor 
delis  cry. 


Part  No 

Description 

Ship  W i 

40-75B  520 

Medium  Power  Base 
Mount  Motor 

160  lbs 

•10  75F  520 

Medium  Power  Flange 
Mount  M.'i.'i 

Ts?  ibs 

»»  I »•  — ■ '«« 
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Wl’lnr  'MB  IPM 

ti  voi  ti  hum  iiai  nun 


Dimensions  arc  approximate 


“Typical  Performance  Curse” 


Part  No 


40  29  I 30  520 
40  :u  'S4  5 20 


40  124  520 

40  12105  520 


Descript  m <n 

Brushes  (8  pet  motor  rcq'd  i 

Commutator 

Rocker  Arm  t less  hr  us  lies  <&  spring  I 
Brush  springs 


Ship  Wl 
I lb 

10  lbs 

5 lbs 
I lb 


•These  custom  ordered  motors  qualify  for  out  initial  deposit  order  plan 
Use  the  special  order  form  ’o  use  this  plan 
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ELECTRIC  VEHICLE 

FLIGHT 


COMPONENTS 

SYSTEMS 


HEADQUARTERS 

P.0.  BOX  25.  MECHANICSBURG,  PA  17055 
PHONE  (717)  697  0333 


IT -CURRENT 


DIRECT-CURRENT 
INTEGRAL- HORSEPOWER 
. MOTORS 


TypeBT 


Class  F li 


24  to  192  Volls 


FOR  MATERIALS  HANDLING  TRUCK.  PASSENGER 
CAR.  AND  DELIVERY  VAN  APPLICATIONS 


The  useot  elec totally  powered  ability  to  supply  the  proper  motor 

vehicles  has  expanded  signifi-  to  meet  new  application  require- 

cantly  in  the  areas  of  material  ments  Vehicle  builders  benefit 

handling  and  personal  transporta-  from  General  Electric's  longstand- 

tion  Industry  and  the  general  ing  experience  in  the  design  and 

public  hast  placed  increased  em  manufacture  of  motors  for  a wide 

phasis  on  lovser  maintenance  and  range  of  applications 

operating  costs,  longer  motor 
life,  and  freedom  trom  the  pollu- 
tion  of  internal  combustion 

General  Elec  tru  has  kept  pac  e 
with  it" 

electric  vehic l«*s  through  it‘  mm— ■■fefcggj#  wm 


DIMENSIONS:  Open  or  Separately  Ventilated  Motors 


# I *«t  .!*«•  I •*  iltnl  • • ! V | • 

\t.u  hm«  i.irt  In-  tu»»mh#*d  vsith  i»r  mlhiHil  hft  \\ht*f»  Irti  .»»»•  spin  itu*d  thrv  ( jn  t**  turn«*d 
iim.itd  or  outward 

• #l«»rh  wrr  vrnt  Im  »f  t*  on  h.i't  * « *\ « * < 

I or  u|x*n  I, in  1 1 m tli  < 1 wntil.it  ion  s<  m*w  i owrs  top  and  Uitforn  half  will  bt»  furnished 

f sh.ift  «<M»wtrr\  1 Ci  me htn  ,uid smalln  ihiill  t om** m iihtn  the  limit« ol  *oooon  o turns 
Hi.imrtor  1 nu  hr>  01*10  0 1*0 

Mi t.n  i will  I »« ■ m|u.ih  .iml  rabbit  diamr  tri  i ihh  inttn  with  shaft  within  O 004  int  h indit  ator 
n .ulm^  sh.ot  runout  will  m»t^*\»  i*«*d  o m2  i*u  h mdu  ato#  reading 

X \ roucMfiU  Irnuth  • »r  straight  pari  of  shaft 


GENERAL  ELECTRIC  COMPANY 
DC  MOTOR  AND  GENERATOR  DEPARTMENT 
ERIE.  PA  16531 


ELECTRIC 


ELECTRIC  VEHICLE  MOTORS 


DIMENSIONS:  Open  Motors 
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DIMENSIONS  (IkKuI 
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•feet  are  bolted  on  type  M.u  him*  i an  In  lui"  shed  w.th  • a without  l**«»t 
When  feet  are  ip^i  died  they  i an  he  turned  inward  or  outward 

tShaft  diameters  I 17S  inches  and  smaller  shall  < ome  within  the  limits  ot  *0  00111)  0 00S  Diameter  1 WS  inches *0  000  4 001 
Mounting  lace  will  lie  square  and  rabbet  diameter  concentric  with  shaft  within  0 004  inch  indicator  reading  Shalt  runout  will 
not  exi e«*d  0 00?  inch  indicator  reading 

»•  V represents  length  of  straight  part  ot  shaft 
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DIMENSIONS:  Tot.illv  Enclosed  Motors 
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DIMINSIONS  I iMkti) 


Ice 


• I r*r*t  .ire  bolted  on  type  Mai hme  tan  hr-  lumithfd  with  or  without  teet 
When  (pet  are  spei  died  they  tan  be  turned  inward  or  outward 

t shaft  diameter*  1 }7S  mthr*  oc  smaller  shall  tome  within  the  limitt  of  *0  0000  OOOOS  Diameter  1 MS  mt  hey 0 000  4)001 

Mounting  fate  will  he  sauare  and  rabhet  diameter  tontentm  with  \hatt  within  0004  mth  mduator 
reading  Shaft  runout  will  not  e»teed  0 002  inch  mduator  reading 

t \ represents  length  o)  straight  part  o(  yhatt 


Lawnel  C irporation  u dedicated  In  battery  powered  electric  vehicles.  Having  nersonnel  with 
years  of  experience  in  the  desi;n  and  manufacture  of  DC  motors,  the  company  made  the  logical  decision 
to  produce  motors  for  its  own  vehicles  Wi  now  build  motors  for  other  Original  Equipment  Manufactur- 
ers as  well  as  for  the  Lawnel  I ne  of  rider  lift  trucks  and  motorized  hand  trucks  Applications  for  the 
motors  have  ranged  from  industrial  trucks,  to  highway  vehicles,  to  mining  equipment.  Our  experience 
in  the  design  of  both  electric  vehicles  and  motors  provides  the  exceptional  opportunity  to  purchase  a 
quality  motor  from  a company  that  truly  understands  your  requirements. 

The  High  Performance  Light  Weights 

Lawnel  6-V  and  7"  frame  diameter  motors  exhibit  a high  horsepower  to  weight  ratio.  Weight 
is  minimized  by  using  h'gh  strength  cast  aluminum  end  shields,  and  designin  foi  maximum  overall  ef- 
ficient A huge  !V  diameter  allot  armature  shaft  turning  in  over  />  ! scaled  ball  bearings, 

Krovidcs  the  capacity  to  safely  increase  the  length  <>f  the  armature  core  and  field  poles  This  allow’s 
igher  operating  voltages,  greater  HP  output  and  higher  toraue  at  lower  speeds  A bonus  achieved  from 
t he  large  armature  shaft  and  bearings  i?  a variet)  if  ^haft  modifications  plus  extra  capacity  for 

overhung  shaft  loads 


OUTSTANDING 

• IS  TO  4 VOLTS  OPERA  HON 

• HIGH  HP  TO  WEIGHT  RATIO 

• SEALED  BALI.  BEARINGS 

• LARGE  BRUSH  INSPECTION  OPENINGS 

• Din  • >MEX  SI  < IT  1 f.N!  R 

• GLASS  “F"  INSULATION 

• TWO  APPLICATIONS  OF  CLASS  “F" 

VARNISH 

• LARGE.  HIGH  CURRENT  CAPACITY 
BRUSHES 


FEATURES 

• HIGH  SILICON  STEEL  ARMATURE 
LAMINATIONS 

• LAMTNATED  POLES 

• HIGH  TEMPERATURE  COMMUTATOR 
CONNECTIONS 

• POLYESTER  GLASS  BAN  tRMATURE 

• WIDE  CHOICE  OF  OUTPUT  SHAFT 
MODIFICATIONS 

• UL  TYPE  EX  ' (U  S B M “PERMISSIBLE"! 
CONSTRUCTION  AVAILABLE 


The  Heavy  Duty  Heavy  Weights 


The  l.awnel  13"  frame  diameter  motors  were  designed  for 
large  motors,  made  with  precision,  offer  the  following 


‘around  the  clock"  operation.  These 


• 36  TO  120  VOLTS  OPERATION 

• CAST  STEEL  END  SHIELDS 

• BRUSHES  ARE  ADJUSTABE  FOR 
NEUTRAL 

• INTERPOLES  ARE  USED  FOR  72  VOLTS 
AND  OVER 

• 11  >SmVE  SCREW  CONNECTIONS  TO 
BRUSHES 

• HEAVY  BRASS  BRUSH  HOLDERS 
CONDUCT  HEAT  AWAY  FROM  BRUSHES 

• LARGE  BRUSH  INSPECTION  IPENU 

• HIGH  RISER  C<  IMMUTATt  >R 

• HIGH  TEMPERATURE  COMMUTA1  IR 
CONNECTIONS 

• BRAZED  INTERNAL  WIRING 
CONNECTIONS 

The  Space 


CLASS  ‘ F INSULATION 
DUPONT  NOMEX  SLOTLJNERS 
ARMATURE  COILS  INDIVIDUALLY 
WRAPPED  IN  GLASS  TAPE 
SEALED  BALL  BEARINGS 
ARMATURE  BANDED  WITH  POLYESTER 
G1.ASS  TAPS 

HIGH  SILICDN  STEEL  ARMATURE 

LAMINATIONS 

LAMINATED  FIELD  POLES 

TWO  APPLICATIONS  OF  CLASS  * F‘ 

VARNISH 

“DUST  TIGHT"  CONSTRUCTION 
STANDARD 

OPTIONAL  UL  TYPE  “EX"  <U  3.  B M 
“PERMISSIBLE")  CONSTRUCTION 

Saver 


OUTSTANDING  FEATURES 


Electric  vehicle  manufacturers  are  constantly  striving  to  reduce  the  size  of  their  product  without 
sacrficing  performance  Inches  become  precious  when  placing  the  larger  components  in  accessible  posi- 
tions This  fact  was  soon  realized  during  the  development  of  our  own  line  of  vehicles,  and  led  to  the 
design  of  a Hydraulic  Powei  Package  utilizing  our  6V  and  7"  frame  diameter  motors.  All  Lawnel 
motors  having  these  frame  sizes  including  type  “EX"  construction  are  available  for  hydraulic  pump  drives. 
Horsepower  rating,  of  course,  will  depend  up  in  dutv  cycle  in  this  application  Our  pre-ergineered  power 
package  consisting  of  a Lawnel  motor  and  a Borg  Warner  S15  series  hydraulic  pump  is  only  longer 
than  the  combined  body  lengths  of  the  pump  and  motor  The  pumps  are  rated  at  3.000  PSI.  Six  pump 
models  give  displacements  from  0 43  to  1.20  cu  in  per  revolution 

Power  Package  specifications  are  not  ' ted  due  to  the  variety  of  combinations  possible  An  ex- 
ample. however,  would  be  the  Model  6L5-HC.  volt  motor,  and  an  S15-6  pump  Overall  length  of  the 
unit  is  15'4’\  Rating  is  7 GPM  at  1500  PSI  for  a 20‘.  duty  cycle  GPM  at  ICO  PSI  is  9 5 


• 12  TO  4«  VOLTS  OPERATION 

• PRE-ENG  LVEE  RED 

• EXTREMELY  Of  IMPACT 

• LOW  NOISE  LEVEL 


OUTSTANDING  FEATURES 

• WTDI  CHI  >ICE  ( >F  MODELS 

• iPTII  >NAL  Ml  >UN  TINGS 

• UL  TYPE  "EX”  fU  S B M “PERMISSIBLE") 
CONSTRUCTION  AVAILABLE 


LAWNEL  CORP.,  P.0  BOX  206.  BLUEFlELO,  VA  24605.  TEL:  703-326  1 171 
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LAWNEL  S'  »"  AND  V FPAMF  nf  a METER  MOTORS 


LA WNEL  13"  FRAME  DIAMETER  MOTORS 


DIMENSIONS 
Type  Ex”  Construction 
6V  - 7"  FRAME  DIAM- 
ETER MOTORS  - Maxi- 
mum-frame-diameter  (FD.) 
i*  7 4"  for  all  motors.  The 
frame  length  (FL.)  is  in- 
creased 14”. 


13”  FRAME  DIAMETER 
MOTORS  - The  frame  length 
• FL. ) is  increased  1V\ 
Consult  factory  for  mount- 
ing informat.on. 


LAWNEL  CORP.,  P.0.  BOX  206,  BLUEFIELD,  VA  24805,  TEL:  703-326-1171 
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Typical  Lawnel  Motor  Performance  Curves  
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LAWNEL  MOTOR  DATA 


VOl  TS 

RATED 

AMI’S 

RATED 
SPEED 
i RPM  > 

MODEL  NO 

15 

82 

1900 

6L3-I4S 

12 

82 

1600 

7L3-16S 

12 

87 

2000 

7L3-I6C 

24 

80 

3000 

6L4-I4S 

24 

80 

3300 

7L3-16S 

24 

80 

2500 

7L4-16S 

24 

87 

. i 

6L4-14C 

24 

90 

2700 

71.3- 16C 

36 

86 

2900 

6L6-14S 

36 

86 

2900 

71,5- 16S 

36 

86 

2400 

7L6-16S 

36 

95 

2900 

6L5  14C 

36 

96 

3000 

7L4-16C 

36 

172 

1200 

13L4-14S 

36 

172 

040 

13I.5-14S 

4H 

88 

3200 

7L6-16S 

48 

166 

1300 

13L5-14S 

46 

94 

2850 

7L6-16C 

72 

166 

1625 

131.0- 1 45 

96 

166 

1625 

131.8- 14S 

120 

166 

2100 

131.8- 16S 

FIELD  WINDING 
S SERIES 
V COMPOUND 


FRAME 
DIAMETER 
"F  D.”  ( ino 


FRAME 

LENGTH 


APPROX 

WEIGHT 


" (inches) 

•E  l.-'  i.nchcs) 

( LBS  ) 

IS 

9 4 

43 

7 

94 

48 

7 

94 

48 

6’. 

104 

31 

- 

94 

48 

7 

104 

37 

64 

10  4 

51 

7 

94 

48 

84 

124 

67 

1 

114 

66 

7 

124 

75 

6 ’a 

114 

59 

7 

104 

57 

13 

154 

335 

13 

164 

865 

7 

124 

75 

13 

164 

365 

7 

124 

75 

13 

17  4 

395 

13 

194 

425 

13 

194 

423 

WNEL 
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703  326  1 171 


RATINGS 

The  HP  ratings  listed  for  Lawnel  Motors  are 
for  one  hour  with  a 70'  C temperature  rise, 
non-ventilated  Peak  HP  with  sloping  volt- 
age is  approximately  3 times  rated  HP 

Manfuarturcn  of 

• ELECTRIC  VEHICLES 

• REGULATED  HATTEHY  CHARGERS 

• DC  ELECTRIC  MOTORS 


I 

I 

i 


> 


Leroy-Somer,  Inc. 

16  Passaic  Avenue 
Fairfield.  New  Jersey  07006 
Phone:  irOk>  227  9277 


TRACTION  and  AC  and  DC  ELECTRIC  MOTORS 


Leroy-Somer  Inc.  is  one  of  the  world  leaders  in  electric 
motor  sales.  We  have  sales  subsidiaries  and  facilities  on 
every  continent  and  we  are  the  major  supplier  of  traction 
motors  in  Europe. 

We  would  like  very  much  to  help  the  future  market  of  electric 
cars.  Leroy-Somer  has  already  equipped  an  electric  car  in 
the  United  States  which  has  proven  itself  to  be  completely 
satisfactory. 


We  are  pleased  to  provide  the  following  information: 

Our  parent  company  is  located  at:  Moteurs  Leroy-Somer 

B.P.  119 

16004  Angouleme  France 


Our  Division  is:  Leroy-Somer  Inc. 

16  Passaic  Ave. 

Fairfield,  New  Jersey  07006 
(201)  227-9277 

Name  of  Item:  Traction  and  AC  and  DC  Electric  Motors 

Function  of  Item:  Various 

Production  Status:  All  phases 

Availability:  Stock 

Model  Number/Part  Number:  T6  - Til  - T19  etc. 


(FOR  PERFORMANCE  DATA  AND  DIMENSIONS,  PLEASE  REFER  TO  NEXT  TWO  PAGES) 


For  more  information,  write  to: 


Leroy-Somer,  Inc. 

16  Passaic  Avenue 


Fairfield.  New  Jersey  07006 


Phone:  (201)  227-9277 
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TRACTION  and  AC  and  DC  ELECTRIC  MOTORS 


4335-79 


4335-7S-OOOI/8 


Orton 


Onan  Ccporation 
1 400  7 3rd  Avanua  NortTvaast 
MmnaapoM  Minnaacta  55432 

(612)  574-5000 
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The  Prestolite  Company 


DATA  SHEET 


Company  Name  - 

Company  Phone  Number  - 
Name  of  Item  - 
Function  of  Item  - 

Production  Status  - 
Availability  - 
Principles  of  Operation  - 

Model  Number  - 
Drawings  - 
Dimensions  - 
Weight  - 
Rating  - 

Performance  Data  - 

Ot i •*”  ''ertinent  Information  - 


Prestolite  Motor  Division 
an  Eltra  Company 
511  Hamilton  St. 

Toledo,  OH  43694 

419-255-4068 

Traction  Motor,  D.C. 

Traction  motor  for  electric 
vehicles. 

In  production. 

Limited  quantities  available. 

Operates  as  a standard  series 
wound  D.C.  motor. 

MTC-4001 

MTC-4001  outline 
16.34  L x T. 178  Dla. 

105  lbs. 

96  volts,  20  HP,  5000  RPM  Max. 

See  Curves  LCXF-696  and  LCXF-719. 

The  thermal  protector  switch 
closes  when  the  motor  reaches 
rated  temperature.  Recommend 
that  forced  ventilation  be  used. 


aiouu 


Prestolite  Electronics  Div 
an  Eltra  Company 
511  Hamilton  Street 
Toledo,  OH  43694 


419/255-4068 


The  Prestolite  Company  icxF-719 
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TORQUE  (LB-FT) 


LXCF  - 696 
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PRESTOLITE  ELECTRICAL  DIVISION 
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Prestolice  Electronics 
an  Extra  Company 
511  hamilton  Street 
Toledo.  OH  43694 


419/255-4068 
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The  Prestolite  Company  ucr  - 696 


CLIMAX 


LIGHT  DUTY 


SINGLE  GROOVE  PULLEYS 

Climax  light  duty  single  groove  pulleys  are  accurately  machined  from  close 
grain  permanent  mold  cast  iron.  Bore  and  groove  faces  are  completely 
finished  in  one  chucking  to  provide  absolute  concentricity  and  freedom  from 
belt  vibration  and  noise  Light  weight  in  design,  the  Climax  Variable  Pitch 
and  Fixed  Pitch  pulleys  make  .deal  drives  for  heating  air  conditioning,  and 
similar  applications. 

VARIABLE  PITCH  PULLEYS 


SPECIFICATIONS 


Part 

No. 

“ 

Outside 

Oia. 

r " 

Type 

PITCH  DIAMETER  RANGE 

Bore 

Range 

Wt. 

Lbs. 

''O''  Belts 

"A"  Belts 

"B"  Belts 

Mm. 

Max. 

Min. 

Max. 

Min. 

Max 

VP  32 

3% 

1 

1.8 

2.6 

1.9 

3.0 

2.2 

3.1 

V*  to  V* 

1.1 

VP  35 

3V? 

1 

2.0 

2.8 

2 1 

3.2 

2.3 

3.2 

% to  % 

1.3 

VP  37 

3% 

1 

2.3 

3.1 

2.4 

3.4 

2.6 

3.5 

% to  % 

1.4 

VP  40 

4 

1 

2.5 

3.3 

2.6 

3.6 

2.8 

3.7 

% to  % 

1.5 

CLIMAX  METAL  PRODUCTS  CO. 


PU-2 


30202  LAKELAND  BLVD  • WICKLIFFE  OHIO  44092 
AREA  CODE  216  586  0300 


FIXED  PITCH  PULLEYS 


SPECIFICATIONS 


Part 

No. 

Outside 

Diameter 

Pitch 

Diameter 

AVL  51 

5.1b 

4.95 

AVL  61 

6.15 

5.95 

AVL  71 

7.15 

6.95 

AVL  81 

8 16 

7.95 

AVL  91 

9.15 

8.95 

AVL-101 

10.15 

9.95 

AVL  111 

11.15 

10.95 

AVL  121 

12.15 

11.95 

Weight 


1.2 


1.4 


1.6 


1.9 


STOCK  BORES  3/4  AND  1 INCH 


CLIMAX  METAL  PRODUCTS  CO 

30202  LAKELAND  BIVO  • WICKLIFFE  OHIO  44092 
AREA  CODE  216  5*  0300 


Hi-Lo  Manufacturing  Company 
1700-0  Freeway  Blvd. 
Minneapolis,  MN  &U30 
Phone:  6l?-566-?Fio 


Collet  Bushings 


Collet 

No 


7707 


V16 


508 


%-16 


510 


V13 


VH3 


7713 


%-11 


Hi-Lo  Manufacturing  Company 
1700-G  Freeway  Blvd. 
Minneapolis,  MN  55U30 
Phone:  6l?-566-?5lO 


Asymmetric  Adjustable  Center  Distance  Pulleys 

offer  outstanding  features 


E (Thread) 


Stable  Belt  Center  Line  As  the  fined  pulley  face  is  nearly  perpendicular  the 
belt  center  line  movement  throughout  the  entire  pitch  diameter  range  is 
negligible  Consequently  (1)  the  overhung  load  is  minimal  and  (2)  belt 
alignment  with  the  driven  sheave  is  maintained  while  using  an  in-line  sliding 
motor  base 


Lubrication-Free:  The  combination  of  a stain- 
less steel  pulley  shaft  and  steel-backed  non 
metallic  bushings  eliminate  the  necessity  of 
lubrication  and  prevent  fretting  corrosion 


Interchangeable  Collet  Bushings:  (1)  Elim- 
inate side  wobble  and  vibration  due  to  bad  fits 
between  the  motor  shaft  and  pulley  shaft  and 
(2)  ease  assembly  to  and  disassembly  from 
the  motor  shaft  T ighten  bolt  to  lock  pulley  on 
shaft  Loosen  bolt  and  tap  to  remove  pulley 


Automatic  Torque  Controlled  Belt  Tension- 
ing: The  cam  and  cam  follower  mechanism 
adjusts  belt  tension  to  the  load  requirement 
and  stabilizes  the  pitch  diameter  setting  re- 
gardless of  load  fluctuations  The  penpnerai 
support  of  the  cam  followers  also  reduce  wear 
on  the  sliding  face  bearing  surface 


Oeslgn  Simplicity:  The  reduction  of  parts  in 
the  single  sliding  face  design  minimizes  the 
possibility  of  a crucial  breakdown  and  (2) 
simplifies  repairs  and  replacement  of  parts 
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Hi-Lo  pulley  drive  types 

There  are  two  basic  types  of  variable  speed  pulley 
drives  ADJUSTABLE  CENTER  DISTANCE  and 
FIXED  CENTER  DISTANCE 

Adjustable  Center  Distance  Drive.  One  shaft  is  fixed 

and  the  other  can  be  moved  The  variable  speed 
pulley  is  normally  mounted  on  the  movable  shaft 
arj  a fixed  diameter  sheave  on  the  stationary  shaft 
Speed  variation  of  the  driven  shaft  is  accomplished  by 
mechanically  changing  the  center  distance  between 
the  shafts  An  increase  in  center  distance  will  pull  the 
belt  to  a smaller  diameter  in  the  variable  speed  pulley 
This  increases  the  drive  ratio  and  reduces  the  driven 
shaft  RPM  See  Fig  5 

Fixed  Center  Distance  Drive.  The  driver  and  driven 
shafts  are  both  stationary  A manually-operated  vari- 
able pitch  pulley  is  normally  mounted  on  the  driver 
shaft  and  an  automatic  variable  pitch  diameter  pulley 
is  mounted  on  the  driven  shaft  Speed  variation  is 
accomplished  by  changing  the  belt  diameter  in  the 
manually  operated  pulley  This  causes  a compensat- 
ing opposite  change  of  the  belt  diameter  in  the 
automatic  pulley  See  Fig  6 

Hi-Lo  Pulley  Horsepower 
Ratings 

ADJUSTABLE  CENTER  DISTANCE  HI-LO  DRIVES 

are  rated  at  the  horsepower  they  will  transmit  at  the 
driven  shaft  s maximum  RPM  The  catalog  ratings  are 
based  on  using  either  1750  or  1 150  RPM  motors  as  the 
driver 

The  Horsepower  at  the  driven  shaft  will  be  constant 
from  the  maximum  to  the  mean  RPM  (Mean  RPM 
Max  RPM  ♦ Mm  RPM  2)  and  will  decrease  in 
direct  proportion  to  RPM  decreases  from  mean  RPM 

The  Torque  at  the  driven  shaft  will  increase  in  inverse 
proportion  to  the  RPM  decrease  from  maximum  to 
mean  RPM  and  will  stay  constant  as  the  RPM  de- 
creases from  mean  to  minimum  RPM 

Example:  Horsepower-Torque  at  the  driven  shaft  of  a 
Model  1590  Pulley  driving  an  1 1 6'  Oia  sheave  Rated 
at  5 0 HP  on  a 1750  RPM  motor 


Driven  RPM 

HP  at 

Torque  (in-lbs)  at 

Driven  Sheave 

Driven  Sheave 

Formula  3 

Formula  4 

1300 

500 

5 x 63,025  242  4 

1300 

867 

5 00 

5 x 63,025  363  5 
867 

433 

363  x 433  2 5 

363  5 

63.025 

FIXED  CENTER  DISTANCE  HI-LO  DRIVES  are  rated 
at  the  driven  pulley  when  the  drive  is  at  a 1 1 ratio 
(running  at  the  driver  RPM) 


Hi-Lo  Manufacturing  Cor.pany 
1700-0  Freeway  Blvd. 
Minneapolis,  MN  $f>li30 
Phone:  612-566-2510 


The  Horsepower  at  the  driven  shaft  will  be  constant  as 
the  driven  RPM  increases  from  the  diiver  RPM  and 
will  decrease  in  direct  proportion  to  decreases  from 
driver  RPM 

The  Torque  at  the  driven  shaft  decreases  in  inverse 
proportion  to  RPM  increases  from  driver  RPM  and 
remains  the  same  as  the  RPM  decreases 

Example:  Horsepower-Torque  at  the  driven  shaft  of  a 
MCW90  106TBR  Drive  Rated  at  5 00  HP  at  1750  RPM 


Driven  RPM 

HP  at 

Torque  (m-lbs)  at 

Driven  Sheave 

Driven  Sheave 

3380 

500 

5 0x63.025  93  2 

3380 

1750 

500 

5 0x63.025  180  0 
1760 

410 

180x410  12 

63.025 

180  0 

How  HI-LO  pulleys 
automatically  adjust  belt 
tension 


Pulley 

/ face* 


Fig.  3 Hl-Lo  Pulley 


When  a Hi-Lo  Pulley  is  mounted  on  a motor  shaft,  the 
pulley  shaft,  with  the  cams  attached,  rotates  in  the 
same  direction  The  pulley  faces,  with  integral  cam 
followers,  are  free  to  move  axially  and  to  rotate  on  the 
pulley  shaft  Due  to  the  effect  of  the  tight  side  belt 
tension,  the  pulley  faces  will  rotate  in  an  opposite 
direction  to  the  motor  shaft  until  the  cam  followers 
contact  the  cams  With  an  increase  in  belt  tension 
requiremen,  because  of  an  increased  load,  the  cam 
followers  will  move  up  the  cams  This  movement 
forces  the  pulley  faces  axially  towards  the  belt, 
reouemg  the  groove  width,  forcing  the  belt  to  a 
slightly  larger  diameter  and  thereby  increasing  belt 
tension.  A decreased  load  has  the  opposite  effect 
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Heavy  Duty  Variable  Speed  Pulley 

Hex  II  Series;  DriveR  and  DriveN  Pulleys:  7V2-30  HP 


Product  Explosion 


lonM 
Rubt»>  — 
Sh»M 


FACTORY  STOCK 

10  HP 

IS  thru  JO  HP 
2i  thru  30  HP 


DISASSEMBLED  VIEW  OF  TWO  SIDE 
MOVEABLE  HEX  I!  PULLEY 


BORES 

1-W 

1 VB  1 7iB 
1 S/8  1 PB  1 1* 


Hex  II  Features: 

1 A lubber  bonded  steel  shall  transmitting  torque  through  *•» 
sides  to  a matching  broached  hub 

2 No  drive  Keys  to  wear  and  tail 
3.  No  lubrication  required 

4 No  lubrication  present  to  spill  or  leak  onto  the  application 

S.  Precision  machined  cast  iron  Hanges  lor  cooler 
perlormance  and  longer  belt  life 

6 Flange  centering  device  to  eliminate  belt  misalignment 

7 A unique  lapped  center  hole  lor  easy  pulley  removal  vuth  a 
simple  tack  screw 

8 Every  pulley  is  caretuliy  balanced  belore  shipping 

9 Separate  pulley  designs  lor  driven  and  driver  pulley 
requirements 

10  Designed  to  withstand  the  heavy  duty  applications  lound  in 
foundries  and  textile  plants 


y/i 

Of*  Std*  Moveebl* 


H 

Mod** 

At  1750 

Numb* 

PPM 

13210 

10 

IS 

13220 

20 

13225 

25 

13230 

30 

13230 

30HO 

i-  r — , 

y/i 

Two  Sid*  Moveeb'# 

Hone 

pow** 

Model 

At  1750 

Numb** 

RPM 

23210 

10 

23215 

15 

I Ml 

20 

23225 

25 

. M H 

30 

23230HD 

30MD 

DriveR  Pulley  — for  mounting  on  motor  shaft 

_ _ •—  2**  " ♦ 


lovejoy  Belt  Series  20 
Industry  Senes  3230V 


MAXIMUM  SPEED  35V 
SPEED  RATIO  2 3 to  1 
maximum  p o in  35 
MINIMUM  P 0 4 41 
MINIMUM  MOTOR  fRAvE  l FOR 
»Ull  RANGE  4 » 4 


Lovejoy  Belt  Series  20 
Industry  Series  3230V 


MAXIMUM  SPEED  JW 

SP|fO RATIO  2 J»o  1 
MAXIMUM  p O 10  35 
MINIMUM  PO  4 41 
MiNiMi.M  MOTOR  TRAVCl  FOR 
RAN  .1  4 4 


'//j 


On*  Sid*  Mov*abi* 


HOT** 

POW*f 

Mod*' 

At  1750 

Numb** 

RPM 

14410 

10 

14415 

15 

14420 

20 

14425 

25 

14430 

30 

14430 

30MD 

y/> 

Two  Sid*  Mov**bl* 


Lovejoy  Belt  Series  27 
Industry  Series  4430V 


maximum  «.PF€0  unrt 
SPEED  RATIO  2 Mo  ! 
MAXIMUM  P D 12  1 
MINIMUM  P 0 4 43 
MINIMUM  MOTOR  TRAVEL  FO« 
FULL  RANGE  S 5 8 


ONE  SIDE  MOVEABLE 


II 

Mod*i 

At  1750 

Numb*' 

RPM 

24410 

10 

24415 

15 

24420 

20 

244^5 

25 

.'4430 

30 

4 10MD 

y hd 

Lovejoy  Belt  Series  27 
Industry  Senes  4430V 


MAiiM  lM  SP((D  HOG 
SPIFORATIO  2 Mo  1 
MAXIMUM  P 0 12  1 
MINIMUM  P0  4 41 
MINIMUM  MOTOR  TRAVIl  FOR 
FULL  RANGC  5 5 " 


TWO  SIDE  MOVEABLE 


*-  IN"  • 

VX* 


Lov*i»y  Bell  Sen**  27 
Industry  S«ri*t  4430V 


OriveN  Pulley  — where  Ihe  JriveR  pulle;  Is  a 

fixed  sheave  and  the  driveN  pulley 
is  spring  loaded 

Only  available  as  a two-side  moveable  pulley 


f M M lovejoy  Bell  Sene*  20 

//i  industry  Series  3230V 


Mod*i  Numb** 

Hor**pow*r  At 
17S0RPM 

SG2  1004430 
SG2  200  4430 
SG2  300  4430 

7vy  (HDllbru  1C  1 
15  thru  20 
25  thru  30  | 

MAXIMUM  SPEED  1300 rpr" 
SPEED  RAT*)  2 7 to  1 
MAXIMUM  P 0 12  1 
MINIMUM  P 0 4 43 
MINIMUM  MOTOR  TRAVEL  FOR 
PULL  RANGE  4 3 4 


Mod**  Numb** 

Ho*t*pow**  At 

1750  RPM 

SG2  100  3230 
SG7  200  3210 
SG2  100  3230 

7'  iHDltb*u  10 
15  i*»fu  20 
25  in*u  30 

MAXIMUM  SPEED  IMOrprr. 
SPEED  RATIO  2 3 to  1 
MAXIM  M PO  10  IS 
MINIMI  M R 0 4 43 
MINIMUM  MOTOR  travEI  FOR 
FULL  RANGE  4 


Lovejoy  Engineering  is  available  to  assist  you  »n  ail  special  application  requirements  call  312  852  0500  and  ask  for  Pulley  Engineering 
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BORE  01 A METER  — INCHES 


All  pulleys  3 and  smaller  furnace  brazed  Styles  4 and  6 are 
normally  argon  welded  to  hub.  Other  sizes  and  pitch  diometers 
available  on  request. 


Hubs  are  machined  from  solid  C.R.S. 

Stampings  are  formed  from  prime  C.R.S. 

Sheaves  are  finished  with  zinc  plate  and  bulk  packaged  in 
suitable  shipping  containers. 

Standara  setscrews  with  cup  point  Socket  head  cup  point 
setscrews  in  all  solid  pulleys.  Square  head  cup  point 
setscrews  in  ell  spoke  pulleys. 


© 

• 1 « 

po  pii-U 

Ti_ 

STYLE  1 

Turnod  Stool 

rM 

» i d» 

© 

1 * A/ 

|p  • 

..  h d 

«»  r.  -al 

t • /A 

STYLE  I 

1 I 

Straight  ld|l 

(m 

• i /] 

*,  (V 

T . 1 

STYLE  3 

Rollod  Ovor  Edg*  - j- 

PART 

NUMIfft 

type  o 


STVll  NUMBER 


O 0 

'INCHES' 


P 0 

(INCHES' 


150 
160 
175 
180 
200 
225 
250 
275 
300 
350 
375 
400 
450 
500 
550 
600 
700 
800 
900 
1000 
I 100 
1200 
1400 


1.5 

1.625 

1.750 
1.875 
2.00 
2.250 
2.500 

2.750 

3.00 

3.50 
3.75 

4.00 

4.50 

5.00 

5.50 

6.00 

7.00 

8.00 
9.00 

1 0.00 
1 1.00 
12.00 
14.00 


1.33 
1.45 

1.58 

1 7 

1.83 
2.08 

2.33 
2.50 

2.83 

3.33 

3.58 

3.83 

4.33 

4 83 

5.33 

5 83 

6 83 

7 83 

8 83 

9 83 
10  83 
It  83 
1?  83 


Ohio  Manufacturing  Company 


220  FIFTH  AVEN'JE  CHAP.I  ON , OHIO  <402^ 
PHONE:  (216)  286-9535 


STVll  4 
Soi.d  riot 


STYLE  S 
Kidnoy  Shap*d 
Cut-out 


STYLE  A 

Solid  Romtorod 


STYLE  7 
Spoil* 


' T.  ' 


OHIO  PULLEYS  TYPEO 

w 


• Ol  OHIO  PULLEYS  type  A 

« — 1 "W  Comfcmat.**  GtMVI 

T-l^sll  :i:  31  IlM  « \7  W 

_ 41  (Sam*  at  "A"l  I M I It 


31  (Sam*  at  ' O") 
41  |Sam*  at  ”A 


PAtT  OO 
NUMMI  (MCHIS) 
TYPf  A 


PD  P.0. 

31  41 

(MCMIt)  (MCMIS) 


imi  NUMMi 


smi  i 

1*11*4  Ov*»  14#* 


STYU  4 
S*l>4  Plat 


® m 


STYU  I 

tw fn#d  llnl 


-I* 


If  S 

LLJjrt 


mu  j 

llrfliaKl  t Horn 


tsi 


©m 

STYU  3 

Rolled  0>«  tdot  " *“ 


STYU  3 

Rolled  Ove*  ld®» 


n= 


u\ 

* 

' ® 

00 

V \ >Sw' 

Jj 

J 

1 

/ 

I V 


STYU  4 


STYU  S 

Kidney  Shaped 

Cut-out 


o 


5TVU  * 

SoJd-*««nfof<»ci 


OHIO  PULLEYS  TYPE  B 

YV 


l M= 


C •mbi'TOlion  O'Mvf 


41  ( Som#  a%  O ) 

U (Wm#  m **•**) 


PART 

NUMBIR 

tm  t 

(MCHISI 

P.0. 

41 

(MCMIS) 

P.O. 

u 

(MCMIS) 

STYil  NUMBIR 

STANDARD  BORIS  MARKID 

H 

Vk 

H 

H 

’A 

I 

250 

2.5 

1.7 

2.1 

2 

3 

4 

4 

4 

4 

4 

275 

2.75 

2.0 

2.4 

2 

3 

X 

4 

4 

4 

4 

300 

3.00 

2.2 

2.6 

2 

3 

4 

4 

4 

4 

4 

325 

3.25 

2.5 

2.9 

2 

3 

4 

4 

4 

4 

350 

3.50 

2.7 

3.1 

2 

3 

4 

4 

4 

4 

4 

375 

3.75 

3.0 

3.4 

3 

4 

4 

4 

4 

4 

4 

400 

4.00 

3.2 

3.6 

3 

4 

4 

4 

4 

4 

4 

450 

4.50 

3.7 

4.1 

4 

5 

4 

4 

4 

4 

4 

500 

5.00 

4.2 

4.6 

4 

5 

6 

7 

1 

4 

4 

4 

4 

550 

5.50 

4.7 

5.1 

4 

5 

6 

4 

4 

4 

1 

4 

600 

6.00 

5.2 

5.6 

6 

7 

4 

4 

4 

4 

4 

700 

7.00 

6.2 

66 

6 

7 

4 

4 

4 

4 

4 

800 

8.00 

7.2 

7.6 

6 

7 

4 

4 

4 

4 

4 

900 

9.00 

8.2 

8.6 

6 

7 

4 

4 

4 

4 

4 

1000 

10.00 

9.2 

9.6 

7 

4 

4 

* 

4 

4 

1 100 

11. 00 

10.2 

10.0 

7 

4 

4 

4 

1200 

12.00 

1 1.2 

11.6 

7 

4 

4 

4 

4 

1400 

14.00 

13.2 

13.6 

7 

4 

4 

4 

4 

BORI 

01 A Ml  TIR 

-IMCHIS- 

H 

Yi 

H 

% 

H 

t 

All  pulleys  3 and  smaller  furnace  braced  Styles  4 and  6 are  normally  argon 
welded  to  hub  Other  sues  and  pitch  diameters  available  on  request 


Hubs  are  machined  from  solid  C.R.S. 

Stampings  are  formed  from  prime  C.R.S. 

Sheaves  are  finished  with  zinc  plate  and  bulk  packaged  in 
suitable  shipping  containers. 


Standard  setscrews  with  cup  point.  Socket  head  cup  point 
setscrews  in  all  solid  pulleys.  Square  head  cup  point 
setscrews  in  all  spoke  pulleys. 


Ohio  Manufacturing  Company 


P.O.  BOX  456  - 220  FIFTH  AVENUE  CHARDON,  OHIO  44024 
PHONE:  (216)  286-9535 
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OHIO  PULLEYS 


VARIABLE  PITCH  PULLEYS 


CIOSIO 


$mi  vp 
I IV  ONir 


OPIN 


FAIT 
NUMB!  R 

O 0 

IMCMISI 

PO 

41 

CIOSIO 

IMCMISI 

P 0 
41 

OPIN 

IMCMISI 

pi 

n 

CIOSIO 

IMCHIII 

P 0 
SI 

OPIN 

IMCMISI 

• Oil 

IMCMISI 

VP2500 

2 Vi 

— 

2.4 

1.6 

* 

Vi 

VP3250 

3% 

3 

2 

'/» 

Vi 

VP3500 

3 Vi 

3.25 

2.25 

— 

— 

'/l 

* 

VP3750 

3V„ 

3.5 

2.5 

— 

— 

Vi 

Vi 

| VP4000 

4 

37 

27 

— 

— 

Vi 

Vi 

I VP4250 

4% 

4 

3 

— 



'/s 

Vi 

J 4 and  Laryer  7»  Bore  furnished  with  'i.  Keyway 
Standard  hub  thread— 1 » 24  (also  available— I 1I6 


1 1 V 1 1 VP 


Construction — 16  gauge  flanges  securely  welded  on  hub  and  nut. 

Hub  and  nut  made  from  C.R.S. 

M*- 1 8 socket  head  set  screws. 

Nut  set  2 ’/j  turns  open. 

Flanges  are  rolled  on  an  arbor  between  two  forms  to  run  true  with  bore. 


STANDARD  KEYWAYS 

Bore 

Keyway 

* 

thfOugN  \ 

* 

i 

OHIO  MANUFACTURING  COMPANY 

P.O.  BOX  456  - 220  FIFTH  AVENUE  CHARDON,  OHIO  44024 
PHONE:  (216)  286-9533 


The  ROGERS  Mfg.  Co. 


Aroo  Cod • 216 
Phono  376  5113 


plant  6 MAIN  OFPlCt  275  N ARLINGTON  ST  , 


MIKi  RUE 


AKRON  OHIO  44305 


Company  Name 

THE  ROCERS  MFC.  CO. 
Progressive  Pulley  Division 
275  North  Arlington  Street 
Akron,  Ohio  <44305 

Telephone 

(216)  376-5113 

Name  of  Items 


Single,  multiple  and  poly-v  groove  pulleys 
Function  of  Items 


To  provide  drive  for  accessories  - generators,  alternators,  fan  belts,  etc. 
Production  Status 

Current  production  for  conventional  vehicles.  Have  in-house  Research 
and  Development  Department  as  well  as  ability  to  provide  prototypes 
for  experimental  use. 

Availability 

On  demand  for  pulleys  we  currently  supply.  Two  to  four  weeks  after 
sample  approval  from  customer's  drawing. 


replacement  parts  for  prestolite  alternators 


pulleys 


IPMNO  IB  5000 

PULLEY 

i/a  DO  x 3 63  x 67 
fo>m«  No  3151 
OiM  No  CST l 103445 


> 

I 

* 


IPM  NO  1 A 5004 

PULLE  V 3/8  DO  a 3 /60 
No  2586 
OEM  No  Pu  58  7 


IPMNO  1 A 5000 

PULLEY  3*8  DO 
■ 3 5 16  OO  • 

670  Bo»* 

Foimit  No  3171 
OfMNe  1944312 


IPMNO  IB  5001 

PULLEY 

3/8  OO  X 2 84  X 87 
F oimv  No  3863 
OEM  No  C6A2  10144L. 
07*  494 


I PM  NO  IB  5004 

PULLE  V 3/8SG  > 2 50  . 06 
fofimi  No  3862 
OEM  No  PU  686 


Pul  L t *12  DG 
• 3 ’ OO  > 876  Boro 
Former  No  01  1601 
OEM  No  1963071 


IPM  NO  IB  5002 

pulley 

3/8  SO  X 2 84  X 67 
Former  No  3860 
OEM  No  C6A2  1 03447 
OP  46  7 


IPM  NO  IB  5005 

PULLEY  90 AMP 
3/OOG  * 3 * 67 
Former  No  01  2640 
OEM  No  02 AF  10A352AA 


IPM  NO  1A-5002 

PULL*  V 1/2  SG 
■ 2 3 4 OD  * 

670  Bor* 

ForrnBf  No  2588 
OEM  No  1961291 


IPMNO  IB  5003 

PULL*  V 70  AMP 
3/8  8G  X 3 16  X 6 7 
Former  No  01  2601 
OEM  No  0202  10344A 
OP  611 


* 


IPMNO  IB  5006 

PULLE  Y/F  AN 
3 8SG  • 5 50  ■ 67 
Former  No  3076 
OEM  No  C3SF  10344A  B 


IPM  NO  1 A 5003 

PULLEY  3/8  SG 

>2  3/4  > 670  Bor* 

Forrr>*»  No  2682 
OEM  No  1949355 


IPM  NO  1A  5005 

PULLE Y 3 8 SG 
> 3"  OD  > 670  Bo>* 
Former  No  1268 
OEM  No  1949368 


IPM  NO  1 A 5006  □ 

PULLEY  1/2  DG 
■ 3 * OO  i 670  Bor** 


IPM  NO.  1A  5007 

PULLEY  6 8 DG 
> 3 5/16  OD  > 


Former  No  7688 
OEM  No  - 

•wabash 

200  (.  Donrole  Rood 
Po/ofmo,  lllrnon  400*7 

(312)  359-4710 


670  BO'* 

:Orm#r  No  7685 
DEM  No 


□ 


IPM  NO  IB  5004 

PULLEY 

3/8  SO  X 2 60  X 67 
Form*  No  3852 
OEM  No  C6A/  103440 

GP  493 


IPMNO  IB  5011 

PULLEY 

1/2  DG  X 3 07  X 67 
Former  No  3854 
OEM  No  C6T2  10J44J/L 
GP  471 


IPM  NO.  1 A 5004 

PULLEY  3/8-  DG 
■ 2 3/4  OD  > 

6 70  Bor* 

Former  No  2686 
OEM  No  1961408 


PULLE  Y 3 4 SG 
> 2 13/16  ’ OD  > 
670  Bor* 


Forrn*r  No  7686 
OEM  No 


_ 

i r 

LI 

n 

j 
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replacement  parts  for  motorola  alternators 


RELAYS,  AC  & DC 

UP  TO  300  V,  AC  & DC 


(CODE  RE) 


CORNELL 

DUBILIER 


Relays 


CD^E 


TRADE-OFFS  IN  RELAY 
SELECTION 


Understanding  design  compromises  in  relay  selection  ran 
reduce  ultimate  product  coat*  or  represent  significant  gain* 
in  prialurt  performance  for  ilollar  ex|M-nded.  Here  is  how  the 
most  common  pitfall*  ran  be  avoided. 

In  selecting  relay*  for  a particular  application  or  rla**  of 
application*,  you  muni  consider  the  circuit  design  and  the 
operating  environment  as  well  a*  the  relay. 

Cost  and  relay  sensitivity,  switching  capability,  relay  per- 
formance. and  mechanical  arrangement  represent  the  pri- 
mary trade  offs  in  relay  selection  Hut  the  particular  applies 
tion  may  place  a premium  upon  other  consideration*  tha 
ordinarily  would  be  of  secondary  ini|Hirtance.  For  example, 
nterehangeahility  (standardization  or  availability  when  two 
or  more  sources  of  supply  muit  be  considered),  operating 
characteristics  such  as  pull  in.  drop-out.  or  the  ratio  of  pull-in 
to  drop-out,  o|>eratr  or  rcleuse  time;  and  contact  bounce  may 
la-  very  important.  For  app'iance  design  I'LorCSA  construc- 
tion may  lie  controlling,  Knob  of  these  trade  off*  should  be 
examined  with  reference  to  the  parameters  that  have  the 
greatest  influence  upon  them. 

Cost  and  Sensitivity 

Cost  is  an  important  consideration  in  any  design  but  is  be- 
coming an  even  more  im|>ortant  factor  in  relay  selection  with 
the  advent  of  inexpensive  and  widely  available  solid-state 
devices  and  integrated  circuits.  The  cost  of  a relay  is  a func- 
tion of  sensitivity  icoil  watts  r milliwatts  dissipated  to  reli- 
ably perform  the  switching  function),  relay  adjustment  time, 
mechanical  complexity  or  enclosure,  wire  cost,  and  produc- 
tion volume. 

For  a given  sensitivity  range,  a relay  ty|>e  that  can  be  ad- 
justed to  ope  rate  properly  must  be  selected  Fxtracost  will  be 
involved  if  the  relay  selected  is  more  sensitive  than  required 
or  if  it  is  requ-red  to  operate  very  near  its  limit  of  sensitivity. 
Tin-  graph  of  Fig  I shows  adjustment  time  expected  for  a 
typical  relay  versus  required  sensitivity 
A.C.  relay*,  when  low  volt-ampere  operation  is  desired,  may 
require  a unit  utilizing  com|Mii.ents  specially  designed  for 
low  core  losses  or  particularly  advantageous  pole  shading 
arrangements. 

The  next  mos*  important  cost  trade-off  is  coil  cost.  For  a 
given  bobbin,  a 10, 000-ohm  coil  always  costs  more  than  a 
200(1  ohm  coil.  Wire  sizes  smaller  than  #4:1  or  #45  usually 
require  special  winding  techniques.  See  Fig.  2. 

It  is  seldom  economical  to  buy  increased  impedance  by 
specifying  high  resistance  coils  when  other  circuit  changes 
would  accomplish  the  same  purpose.  Kelays  may  often  be 
obtained  at  a lower  cost  by  specifying  a lower  coil  resistance, 
provided  that  the  impedance  los*  can  either  be  made  up 
elsewhere  or  can  be  ignored  without  overheating  the  coil.  In 
this  way  operating  voltage  may  often  be  traded  off  against 
the  cost  of  higher  coil  resistance  The  same  relay  will  have  a 
much  less  expensive  roil  to  operate  24  volts  d.c.  than  100  volts 
d.c. 


fig.  1 Adiustmsnt  time  vt  -squired  Fig.  2.  Coo  cost  v«.  coil  resistance, 
sensitivity  tor  tvD'cel  relay. 


On  the  other  hand,  production  volume  alone  may  l-e  traded 
off  against  the  cost  of  an  otherwise  expensive  relay.  L'se  of 
*l>erially  tooled  component*,  automatic  winding  equipment, 
and  automated  assembly  techniques  will  reduce  costs. 
Operator  skill  in  adjusting  a particular  high-volume  relay 
results  in  lower  costs. 

Production  volume  may  be  traded  off  against  a complete 
redesign,  tooled  specifically  for  the  application.  Other  trade 
offs,  e.g  switching  capability,  are  very  important 

Switching  Capability 

Switching  capability  is  another  fundamental  circuit  consul 
eration.  t'p  to  eight-poles,  double-throw  with  isolated  con- 
tacts are  commonly  available  in  various  relay  types  anti  the 
need  for  multi-pole  operation  must  Ik-  traded  off  against  cost 
to  |>erform  a given  function,  with  a given  interchangeability, 
reliability,  and  mechanical  configuration.  Sometimes  several 
single  |»ole  relays  are  less  expensive  than  a single  multi-pole 
relay,  although  t hi*  may  call  for  more  power  and  space  for  the 
switching 

Performance 

Primary  performance  factor*  are  pull-in  and  drop-out  and 
the  spread  between  them  Other  factors  to  consider  are  type, 
size,  material  of  contacts,  mechanical  life,  use  of  materials, 
and  noise  or  hum  in  a.c.  relays. 

The  absolute  amount  of  pull-in  and  drop-out  current  or  volt 
age  is  closely  associated  with  performance  and  cost  and  may 
lie  traded  off  for  each.  Performance  will  be  improved  by 
specifying  characteristics  applicable  to  the  particular  relay. 
A too  close  ratio  of  pull-in  to  drop-out  (less  than  2 1)  or  too 
wide  (greater  than  K l)  a ratir  will  result  in  either  increased 
cost  or  decreased  performan -e. 

When  very  close  ratio  or  hiifh  drop-outs  are  required,  this 
may  be  traded  off  against  high  contact  forces  on  the  normally 
open  contacts.  Adjustable  residuals  or  non- magnetic 
separators  to  hold  the  armature  a controlled  distance  from 
the  pole  face  can  be  incorporated.  The  use  of  these  materials 
usually  must  be  traded  off  against  higher  cost  and  a loss  in 
performance. 

The  use  of  contact  material  is  fundamental  to  relay  iierform- 
ance.  Contact  trade-offs  must  be  used  in  the  light  of  three 
general  switching  classes;  diy-circuit  switching,  where  the 
current  and  voltage  are  so  low  that  practically  the  same 
contact  performance  can  be  obtained  from  switching  no  load; 
low-power  switching  from  about  100  mA  up  t - 3 to  5 A;  and 
power  switching  from  about  5 A and  over. 

Dry-circuit  switching  generally  requires  precious  metals 
such  as  gold,  palladium,  platinum,  or  alloys  of  such  metals. 
The  use  of  silver  or  silver  alloys  is  usually  a poor  trade-off. 
Occasionally  it  is  possible  to  trade  off  higher  gram  pressure, 
extra  contact  wipe,  short  required  life,  or  less  severe  operat 
mg  environment  against  the  higher  cost  of  more  expensive 
contacts.  Sometimes  contact  configuration  may  lie  traded  for 
material  when  it  is  possible  to  get  localized  high  pressures. 
Crossbar  -ontacts  are  an  example— they  also  help  with  con- 
tact alignment  proble  ms  and  are  generally  a good  trade-off 
for  dry  circuits.  Rut  the  ability  to  stay  clean,  to  resist 
mechanical  wear,  and  to  exhibit  low-contact  resistance  usu- 
ally overrides  other  trade-offs  for  dry-circuit  switching. 
Sometimes  the  use  of  gold  plating  or  contacts  made  by  bond- 
ing a surface  material  to  a b-.se  material  may  reduce  cost 
without  degrading  performance. 

Low-power  switching  is  more  subject  to  trades  because  there 
are  so  many  types  of  relays  available  in  this  class  and  be- 
cause such  a wide  variety  of  contacts  is  available.  Silver 
combined  with  cadmium  oxide  (usually  90% — 10%  or  85% — 
15%)  has  become  popular  but  fine  silver,  coin  silver,  and 
other  alloys  should  be  traded  off  against  cost  and  tested  in 
the  application  for  perfor.  ance.  Usually  the  difference  in 
contact  cost  is  such  that  a contact  material  compromise  be- 
come* a poor  trade-off  against  superior  performance. 
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Relay  Selector  Chart 
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Miniature 


CONTACT  RATING 


CONTACT  CONRGURATTON 


NOMINAL  CRT  RATING  POWER 


M0  SERIES 

111  SERIES 

IT]  SERIES 

io»  «.» 

to  S tmpt 

10  tmpt  ® 

2 40  VAC  21  VOC 

10  tmpt  @ 

2 to  VAC/21  VOC 

up  to  OPOT 


100  MW  SPOT 
NO  MW  OPOT 


NP'i'  /it  RELEASE  TIME  IMS 


UFf -MECHANICAL  Ovot  50.000.000  Q»t>  SO  000  OOP  1 Quo.  SO. 000. 000 

UR-Elf  CTRICAl  ® RATIO  LOAD  100  000  Mm  100  000  Mm  [ 100.000  Mm 


PC 

PC 

1.0  ot 

IS  Ot 

.’40  01 
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AC  & DC  MAGNETIC 

4«RUW  HART  DIVISION  CONTROL  RELAYS 
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ARROW  HART  AC  and  DC  Magnetic  Control  Relays  are  Pilot- 
Duty  Devices  designed  to  switch  coll  currents  of  contactors, 
starlers.  solenoids  and  other  control  relays  Applications  In- 
clude machine  tool  control,  refrigeration  control  and  a wide 
variety  of  other  Industrial  and  commercial  uses 
Available  In  a number  of  pole  configurations  to  8 poles  maxi- 
mum and  In  10  and  1b  ampere  ratings  to  300  volts  maximum, 
these  relays  will  provide  long  life  and  dependable  operation 
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Type  MTS  and  MTU  Gold  Bonded  Relays  are  available  with 
combinations  of  contact  configurations,  normally  open,  nor- 


«•  wviwva  wvooyu'Biivne,  ’ rvnilBIIJ  upvt  I , llUf 

mally  closed,  normally  open  and  normally  closed  to  six  poles 
maximum  and  ratings  up  to  10  amperes  300  volts  AC  and  2 
amperes  125  volts  DC  or  5 ampores  250  volts  DC  Both  the 
surface  mounting  type  MTS.  and  receptacle  mounting  type  MTU 
are  available  in  two  basic  types: 

ELECTRICALLY  HELD:  The  relay  coll  Is  energized  to  operate 
the  cor  tacts  and  the  current  to  the  coll  la  maintained  to  hold 
the  co  itacts  In  the  operating  position  This  Is  the  most  common 
type  cf  relay,  and  Is  most  often  used  in  2 and  3 wire  control 
clrcul'S. 

MEC  IANICALLY  HELD:  The  relay  coll  Is  energized  momen- 
tary to  operate  the  contacts  which  are  then  held  in  the  opt  rat- 


ing position  by  means  of  a mechanical  latch  A second  coll  Is 
energized  to  trip  the  latch  and  open  the  relay  contacts  No 
power  is  consumed  while  the  relay  Is  in  the  closed  or  latched 
position 
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Type  FPR  and  FPRL  Relays  are  available  with  combinations 
of  contact  configurations,  normally  open  a i normally  closed  to 
eight  poles  maximum  and  ratings  up  to  IS  amperes  300  volts 
AC  and  10  amperes  125  volts  DC  or  5 amperes  250  volts  DC 


Type  FPR  Relays  are  designed  for  switching  control  circuit 
loads  where  hl-cycling  and  long  life  are  required  The  contacts 
are  designed  for  power  circuits  up  to  15  amperes 
Type  FPRL  Relays  are  of  the  same  basic  construction  as  the 
FPR  Relays,  except  that  the  contacts  are  designed  for  "Low- 
Energy"  circuits  up  to  10  amperes 


Type  MR  Midget  Relays  are  available  with  combinations  of 
contact  configurations,  normally  open,  normally  closed,  nor- 
mally open  and  normally  closed  to  4 poles  maximum  and  ret- 
inas up  to  10  amperes  220  volt  AC  and  2 5 amperes  125  volt. 
Du  or  5 amperes  250  volt  DC  Designed  primarily  for  use  In 
2-wlre  control  circuits,  they  are  available  as  unit  only  or  In  a 
compact  NEMA  1 enclosure 


ARROW  HART  DIVISION 

CROUSE-HINDS  COMPANY/ARROW  HART  DIVISION/Hartford,  Conn.  06101/(203)  249-8471 


TYPE  FPR  & FPRL 

AC  & DC  MAGNETIC  RELAYS 


DESCRIPTION,  TECHNICAL  DATA  & DIMENSIONS 


AC  Magnets  are  laminated  shaded  pole  plunger  type.  Con- 
tacts are  vertically  mounted  and  operate  directly  from  the 
movable  crmature  which  is  tree-floating  via  silicone  rubber 
coupling  foi  self-alignment  and  vibration  control.  Double  break 
contacts  are  silver  alloy  and  colls  arc  of  molded  construction. 
Line  and  load  wiring  Is  straight  through  arid  accessible  from 
the  front  Standard  relays  can  be  mounted  In  any  position  on 
the  vertical  plane  Relay  coils  will  pick  up  at  65%  of  rated 
voltage  or  less  Relays  are  available  with  up  to  8 poles  max- 
imum These  can  be  furnished  wth  up  to  8 poles  normally 
open,  or  In  combination  with  up  to  4 poles  maximum  normally 
closed  Either  power  or  low-energy  contacts  are  available. 


NOTE:  FOR  D C APPLICATIONS  CONSULT  HARTFORD 
FOR  PRICING  A MINIMUM  ORDER  QUANTITIES. 


CONTACT  RATINGS  (Per  Pole) 
AC  Ratings  (Type  FPR) 

AC  Ratings  (resistive)  for  low 
energy  applications 
(Type  FPRL) 


15A  20V  min  . 250V  max 
90A  locked  rotor  at  240V 


Max  amps  10 
Max  volts  250 
Mm  V A 0 01 
Max  V A 150 


CONTACT  RESISTANCE 

Type  FPR  0 10  ohms  at  1A  10V 

Type  FPRL  0 02  ohms  at  1A  25V 

NOTE  Silver  cadmium  oxide  contact  buttons  not  recom- 
mended for  services  below  10V 


TERMINAL  CAPACITIES 

Type  FPR  and  FPRL 


*14  wire.  6-32  screw 


COILS 

Class  A molded  colls  are  standard  All  coils  are  designed  to 
operate  from  85%  or  less  of  lower  value  through  110%  of 
higher  value  Temperature  rises  safe  up  to  55'C  ambient 


Description 

Mm  pick-up  volts  (or  less) 

Msx  drop-out  volts  (or  less) 

Avg  DC  resistance  r 10%  cold  20*C 
Max  inrush  VA  (or  less) 

Msx  sealed  VA  (or  lets) 

Max  sealed  watts  (or  less) 

Approx  power-taclor  (sealed) 


AC  COIL  VOLTAGf 
' ' 110/120 V2C8/220V 


WITH  AC  MAGNETS 


Dimensions  in  Inches 

A 

• 

C 

D 

e 

F 

Q 

3k. 

r'k. 

2 k. 

3k. 

2k. 

1 

2% 

3k. 

2'k. 

2k. 

3k. 

2k. 

1 

1% 

3k. 

2% 

2k. 

3k. 

2% 

1 

2% 

3k. 

2'k. 

2k. 

3k. 

2k. 

1 

APPnOXIMATt  DIMENSIONS.  NOT  SUITABLE  EON  CONSTRUCTION 


ARROW  HART  DIVISION 

CROUSE-HINDS  COMPANY/ARROW  HART  DIVISION /Hartford,  Conn.  06101/(203)  249-8471 


TYPE  "MR"  RELAYS  are  midget  types  designed  specif- 
ically for  2-wire  control  systems  They  provide  efficient 
control  of  single-phase  fractional  horsepower  motors, 
and  other  light  ioads  including  pilot  lights,  signalling  de- 
vices. and  a variety  of  circuit  control  duties 
Available  as  open  and  closed  types  they  are  principally 
used  to  control  2-wire  circuits  The  enclosed  type 
housed  in  a compact  metal  enclosure,  is  designed  for 
installation  where  space  is  limited  Mounting  and  con- 
tact screws  are  in  full  view,  and  readily  accessible  Type 
MR"  relays  are  available  with  either  one  or  two  poles, 
single  or  double  throw  construction,  for  both  AC  & DC 
use  Three-  and  four-pole  types  are  available  for  AC  use 
only,  and  offer  a variety  of  normal  contact  positions  to 
meet  specific  requirements  Double  throw  contacts  not 
suitable  for  opposite  polarity  On  three-  and  four-pole 
relays,  contacts  located  one  above  the  other  must  not 
be  used  on  opposite  polarity 

ARROW  HART  magnetic  relays  are  built  for  mounting  in 
limited  space  and  offer  low  wattage  consumption  and 
l.igh  power  factor 

The  clapper  type  magnet  is  equipped  with  a continuous 


duty  shading  coil  that  reduces  mag- 
netic hum  Removable  silver-to-silver 
contact  tips  are  easy  to  install,  and 
inexpensively  maintained  Small 
moving  tips  abut  against  large,  flat- 
laced  stationary  tips,  insuring  prop- 
er contact  Make  and  break  contact 
is  instantaneous 

Control  relays  are  available  in  ooen 
types  for  surface  or  panelboard 
mounting,  and  enclosed  types  with 
metal  housing.  General  Purpose 
NEMA  1 Enclosures 


HORSEPOWER  and  AMPERE  RATINGS 


HP  Single  Phase 

Volta 

Amps  Per  Pole 

Taro  In  Series 

ItOAC 

10 

10 

220AC 

10 

10 

— 

115DC 

OS 

2 S 

- 

230 DC 

03 

OS 

Double  thro er  contacts  not  suitable  lot  op ponlo  ootanty  On  3 and 
Spote  relays  contacts  located  one  above  the  other  moat  not  be  used 
on  opposite  polarity 


1 Specify  CATALOG  NUMBER  of  relay  required  from  the  catalog  number 


selection  table  below 

2 Specify  COIL  CODE  for  the  required  control  circuit  voltage  and 


frequency  Irom  the  coil  selection  table  below 
3 Order  and  price  by  complete  catalog  number  EXAMPLE: 

Relay  Catalog  + Coll  “ Complete  Relay 

Number  Code  Catalog  Number 

MR-20-U  20  MR-20- U- 20 


Number 

ot 

CONTACT 

OPEN  TYPE 
Unit  Only 

NEMA  1 

Gsnersl  Purposs  Enclosurs 

Poles 

CONFIGURATION 

CAT  NO 

LIST 

CAT  NO. 

LIST 

1 

OPEN 

CLOSEO 

OPEN  l CLOSED  ^ 

MR-10-U 
MR  01 -U 
MR  IT  U 

MR  10-0 
MR  01-G 
MR  IT  G 

2 

OPEN 
CLOSEO 
OPEN  S CLOSED 
1 OPEN  - 1 CLOSED 

MR  20-U 
MR-02  U 
MR  2T-U 
MR  11-U 

M R 20  G 
MR  02  G 
MR  2T-G 
MR  11  G 

3 

OPEN 

CLOSED 

2 OPEN  - 1 CLOSED 
1 OPEN  - 2 CLOSEO 

MR  JO-U 
MR0JU 
MR  21  U 
MR  12  U 

MR  10-G 
MR  03  G 
MR  21-0 
MR  12  G 

4 

OPEN 

CLOSED 

3 OPEN  - 1 CLOSED 
2 OPEN -2  CLOSED 
I^OPEN  3 CLOSED 

MR  40  U 
MR  04  U 

MR-31 -U 
MR  22-U 
MR  13-U 

MR-40-G 
MR  94-G 
MR  31-0 
MR  22-G 
MR  14-0 



VOLTAGE 

FREQUENCY 

COOE  D 

6 

50/80  Hx 

01 

12 

50/80  Hx 

02 

24 

50/60  Hx 

10 

48 

50/60  Hx 

11 

110 

50/60  Hx 

20 

220 

50/60  Hi 

40 

Ctror  voltaoc  a nteoutNcv  not  listed 

» o#c/'y  CODE  99  and  raqulrad  r oltaga  and 
traquancy 


VOLTAGE  1 

_________ 

COOE  C 

i 

DC 

AA 

12 

OC 

AC 

24 

DC 

AE 

28 

DC 

AF 

36 

DC 

AH 

so 

OC 

AJ 

75 

DC 

AL 

115 

DC 

AN 

230 

L Dc  J 

AP 

£)  for  vottaga  not  Uatad  tpacity  CODE  VY 
and  'aquirad  vcitaga 


1 • ~r 

L--  - 2Sx 

SjDia.-^Vi 

□ 

k> 

T 

’V. 

gl 

i 

**1« 

UNIT  ONLY 

h—  1*.  — | NEMA  t 
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APPROXIMATE  DIMENSIONS  NOT  SUITABLE  FOR  CONSTRUCTION 


CROUSE-HINDS  COMPANY/ARROW  HART  DIViSION/Hartford,  Conn.  06101/(203)  249-8471 


RE  7 


F.T'N 

Electrical  Electronic  Control 


CUTLER-HAMMER 
POWER  RELAYS 


Non-Sealed  Power  Rela/s 


ENGINEERING  DATA 


Catoiec 

Number 

CWt." 

UW1 

Contact 

Ampof* 

It  Ain't 

Poles 

and 

he 

id- 

five 

•041  H1 10 

100 

'l  PST 

too 

HM4 

55 

2 PST 

55 

MSI  4 

so  75 

I 1 PD  1 

O 

N.IHNI 

too 

IPS! 

too 

HINA 

.’00 

1 PS  T 

.’00 

:oo 

l P S T 

200 

win* 

.’00 

1 PST 

.’00 

HI44A 

100 

I PST 

too 

M41H14IA 

_ » 

jl  P S T 

50 

WHIM 

30 

t PST 

50 

MfflA 

so 

1 PST 

50 

urn* 

7N 

1 PST 

200 

unit 

2N 

1 P 5 T 

700 

M794A 

200 

jJPSt 

700 

•MlHfMA 

400 

1 PST 

*00 

HfOSA 

100 

2 PST 

too 

MfltA 

200 

200 

Mtll 

200 

l PIT 

200 

•NiMH* 

200 

700 

MU  7 

♦DO 

too 

Mm 

*00 

1 PST 

too 

Mm 

55 

2 PST 

55 

Mm 

50  25 

.1PD’ 

« 

M44H1D 

50 

2 P0  t 

50 

MtO 

100 

2 P 0 T 

too 

HIO 

200 

2 POT 

700 

MIIA 

50  25 

I PD  T 

o 

H4S 

200 

.7P0T 

:oq 

•NIMH 

50 

' 7 P 0 1 

50 

MIS 

100 

2 PD  T 

too 

•MIHfl 

25 

JPSt 

75 

Mill# 

too 

UPST 

too 

NNM2IA0 

25 

1 P0  T 

25 

M7IA0 

30 

3 PDT 

50 

H7SA0 

too 

3 POT 

too 

MSA# 

j]  PST 

50 

HNMN0 

25 

"‘Yp'sT 

25 

MM 

» 

1 3 PS  t 

i 

i i 

In-  i 

due 

Hrtki 

limp 

tin 

*0 

to  4 

to ' 

to 

to 

20 

• 

' 9 

'• 

*0  ' 

» 

to ' 

too 

2N 

IN 

too 

7N 

IN 

too 

2N 

IN 

10 

W *0 

50  ' 

50  | 

25 

50  1 

50  1 

25 

50 

50 

25 

too 

2N 

IN 

too 

7N 

IN 

too 

150 

. 75  ^ 

too 

too 

200 

•0 

H 

to 

too 

2N 

IN 

100-J 

. !0°  . 

IN 

too- 

' TOO  " 

' IN 

too 

IN 

7N 

too 

toe 

7N 

to 

to 

20 

50* 

0 

0 

50  ' 

50  " 

75  ' 

M 

to 

to 

too 

150 

75 

‘ o 

0 

O 

IN 

150 

75 

50  " 

50 

75 

M 

H 

♦0 

25 

75 

12 

75 

17 

" 25~ 

' 75 

' 12 

50 

50 

25 

75 

IT 

50 

50 

[ 75^ 

25 

» ' 

17 

21  ] 

1 25, 

1 >2 

Power  Contact  Duty  Cycle  Ratings 
21  Veil  dc  M5  200  Volt  ac  400  Marti 

[Continuous  T 

< 13  3 1 Mi.  T —4  IS  3 1 4 

Min  Mm  Mm  Pm*  ' Mm-  Mm-  Mm  i P 

O 

I I twa  I 

f -f  ■ — f ■ I"  4 ■ f " T T "T1 


Manmum 
Tima  On 
(Minutes)  * 


Continuous 

e 

Continuous 


r Requirements 


uon.muous 
Continuous 
Continuous 
II  2 M O 


Continuous 

• 

Continuous 

Continuous 

O 

Continuous 

M V V o 

• 

Continuous 


40  100  ISO  TOO  400 

12  32  37  SO  ISO 


23  es  75  1 100  ‘00 


130  o 


power  system  if  capeMe  ' ,•  cost  voltage  as 

U yen  m tablo  to  hold  contactor  completely  seaiei* 

€> 

tett  o«  continuous!*  m 25  amb.ent.  but  will  not  ba 
damaged  At  mas  mum  ambient  temperature  ot  71  C 
I ty  ' • ; 1 

time  per  halt  hour  to  cbta  - mn  mum  coil  life 

O 

Ste  t Continuous 

Oc  dot,  ratings  *•  C pu»a  on  6MIM5U  and  M.’O 
good  tor  15  g‘t  shxk 


9 

25 

12 

17 

M 

150 

Continuous 

22 

IN 

i 7!  9 

130  _ 

150 

:n 

too 

^Continuous 

9 

O 

[ 21  1 

nr 

17 

» 

4 in" 

’~2 T 

5 9 

50 

55 

75 

IN 

IN 

1 Continuous 

11  5 

IN 

“9 

1 110 

150 

2N 

6N 

9 

9 

50 

65  75 

IN 

IN  ! 

111  5 

9 

25  1 

r .7  1 

» 1 

|io1 

'Isol 

1 344 

o 

L_U 

ULi 

La 

i ». 

>1C  1 

[ Continuous  , 

i 

awn  it 

j'  ’Si 

0 c 

mum 

O j* 

1ST 

ion 

Anptltt 

1 

P.CA-1 

up 

SMI- 

. ,d 

S«tl- 

»d 

1 11 

2tVtk 

0 45 

11 

12V* 

0 H 

1 2* 

17V* 

0 t« 

1 1* 

.’IV* 

0 *5 

10  t 

12V* 

0 72 

10  t 

12V* 

0 72 

u 

21V* 

0 50 

21 

21V* 

0 15 

21  1 

12V* 

• 60 

91 

0 35 

94 

0 35 

66 

71V  dc 

0 50 

10 

1 30 

II 

0 K 

I 44 

0 50 

1’  5 

71V* 

O 70 

64 

0 50 

<:  ' 

0 50 

1 10 

3 10 

tt 

0 53 

6 S 

21V* 

4 40 

66 

0 30 

101 

0 11 

66 

0 50 

17  5 

0 70 

tl 

?IVdc 

0 80 

26 

1 25 

tl 

0 <0 

I 44 

0 50 

17  5 

0 70 

92 

2t v-Jc 

1 46 

0 35 

1 51 

5‘ 

0 41 

T 92 

1 *6 

0 35 

' 71  5 

21 V* 

2 35 

0 16 

51 

3 6 

0 41 

\ 71  5 

7 35 

0 ts 

1948 

I.’OV* 

0 31 

0 071 

J 

U5V  400  H» 

0 31 

0 071 

0 

and  an  mterm  tte«t  duty  rit.’gs  for  these  relays  listed 
under  2tV  O'C  apply  lor  120V  Dc  systems  with  I poles 
of  re  a«  co  -acted  m ser.es  for  120\i  0*c  serynce  the 
5 amp  rela.s  are  rated  2 a-p  etstiye  -ad  ot  5 
amp  as  lute-1 


*> 


CUTLER  - HAMMER 


U't.  w*unti  mis  s j l » • 
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F:T’N 

Electrical  Electronic  Control 

Non*Sealed  Power  Relays 


CUTLER  r HAMMER 


• 40'  n ;•?  m |*  ri  t » 
MMI  «||t« 
PHONO  4 I 4 44  4 *000 


SPECIFICATIONS 

• Meet  Mil  B 6106  requirements  • Acceleration — 10  G's 

• Operable  at  altitudet  to  60,000  feet  • Vibration  from  10  to  65  nerti 

• Ambient  temperature  range  — — 55‘C  to  +-7I‘C  • Impoct  shock — 25  G’l 

• Inverted  or  upright  termination  e Terminal  hardware  f mithed 

• All  moving  parti,  contacts  and  magnet  (oil  are  enclosed  and  • Twin  break  contact 

goiketed  • Imulated  coil 

SELECTION  TABLE  'Bold  Face  Type  indicates  items  normally  in  Distributor  Stock) 


C'  '«c  " *S  i ttirpeKiu  • 1 irrir  loft  c-'  ■»  .ii.  :S  iniifnt  but  » *1  -nn  nvra  tn.b  r t temoeretutt  at  7I‘C  tlte  det»  cnee  ••  : 

to  IS  minutes  on"  t>me  (ei  hell  hour  to  oblem  miiimum  con  Me 

Reversing  and  Dynamic  Braking  Relays 

r v ' — » » 

HBF * ^on,ro1  °*  ‘P1’*  field  series 
I II  I I motors 

1 I I e 50,000  operations 

e Available  tor  1 2 O'  28  Vdc 


Cit  No  SOSSHtS* 


RE  9 


SPST  Circuit 


CUTLER  * HAMMER 


•«  O * l III  4 4 2 * • 0 0 


• Vibration  from  5 to  500  herti 

• Ambient  temperature  range  — 55C  to  +71*0 

• Twin  brook  contort! 

• 2PDT  aunliory  contact*  with  Kttw  tormina  I*  or  IWTS  tormmol* 
available 


Com  »ui  Contact* 
Contact  a 4'  Out*  «#Mi*  termination 


TYPICAL  WIRING  DIAGRAMS 


13  > *-  '*  r - 23  13  O t-  * < 

12  0—0^  ! ^o—0  22  12  0-o^ 


APPROXIMATt  DIMENSIONS 


F t-T.4 

F’-  4 . ’ ? ■ p • • ' - 

? * - - a ; C-i'O*  4 

r*  J c L4  * 'i+fF 

jk*  W 4 1 KM  ' 


. , *£l~  tafi 


; St:  t-Jt 


ENGINEERING  DATA 

• Power  Contort  Rating* 

SPST 

Voltage  28VDC 

Retitfive  Load  150  Amps© 

Motor  lood  600  Amp*  Moke 

200  Amp*  Brook 

Rupture  1 700  Amp* 

• * • • 4"**»420\D 


SPOT 

28VDC 
150  Ampi0 
600  Amp*  Make 
200  Amp*  Break 
I 200  Amp* 


• Auxiliary  Contact* 

Configuration 
Voltoge 
Repttive  lood 
Inductive  lood 


DP0T 
28VDC 
5 Amp* 
3 Amp* 


Continuout  Duty 

32V  DC 
24VDC 
16  5VDC 
7 0VDC 


Intermittent  Dufy 

30VDC 
10VDC 
6 5VDC 
3 OVDC 


• Phyvcol  Dimentiont 

Weight 

Sue  — 

1PST 

1PDT 


• Coil  Data 


Operate  - Mo« 

— Mm 

Pick-Up  — Mo«  © 
Drop-Out  Mo  ■ O 

O »'  . ‘ ‘tf* 


2 25  « 2 75  » 2 88  Inche* 
2 25  > 2 75  > 4 50  inche* 


Eel  *11 

Electrical  Electronic  Control 

Non-Sealed  Power  Relays  With 
Auxiliary  Contacts 
SPECIFICATIONS 

• Detigned  to  meet  the  general  requirement*  of  MI-R-6106 

• All  moving  port*  ore  covered  and  gotketed 

• Operoble  at  oltitudet  to  50,000  feet 

• Import  thock  — 25  Cl 


SELECTION  TABLE 


I 


HYBRID  ELECTRONICELECTROMECHANICAL  RELAY  CAPABILITIES 


COIL  VOLTAGE  SINSINO  RELAY 

A 6042H1 52  with  Electronic  Voltafl*  Sensing  added  to  boot!  coil  poww 
wh*n  applied  voltage  drop*  below  a predetermined  level  Th,»  prevents 
relay  damo®*  due  to  low  bottery  volto®*  durin®  enflm*  starts 


200  AMP  RCMOTi  CONTROL  CIRCUIT  BRiAKER 

A SPST  200  amp  Relay  and  Electron*  Current  Semin®  overload  trip, 
and  remote  indication  combined  In  a »m«ie  package  to  be  u**d  at io 
bottery  contactor  lor  a .mall  »et  otrcralt  The  Circuit  Senses  current  ,n  the 
forward  direction  only 


F:T'N 

Eloctrical  Electronic  Control 


CUTLER-HAMMER 
HYBRID  RELAYS 


400  AMP  CURRENT  SENSING  MODULE 

An  electronic t- only  pocko®*  which  when  used  ,n  con, unction  with  o 
604 1 M2 1 7 beccmti  a romott  control  circuit  breaW«r  Could  be  adopted 
to  v or i out  reloyf  ond  trip  time  curvet 


130  AMP  BI-DIRECTIONAL  CURRENT  SENSING 
RELAY 

A SPST  Relay  contained  w.th  on  Electromo®n*tic  Current  Seming  Circuit 
to  provide  on  overcurrent  trip  threshold.  m both  forward  ond  reverte 
directions  to  protect  the  N,-Cod  Bottery  on  o helicopter  The  relov  oho 
provides  a short  t,me  delay  to  prevent  o false  trip  upon  storting  nrush 


R p hammer 


OUTL 


durakool. 


GENERAL  PURPOSE  RELAYS  — 10  AMP  — 15  AMP  — 20  AMP 

AFM  Series  — Normally  Open 


AFM300  Senes  Single  Pole  Relays  are  II  I.  Component  Rated 
— General  Purpose  and  Tungsten  U L tile  #35126  and  C S A 
file  #22416 

AFM  10.  15  and  20  Amp  relays  have  been  tested  for  100.000 
cycles  and  meet  the  criteria  of  the  Underwriter's  Laboratory 


requirements  for  General  Purpose  loads  and  6000  cycles  tor 
Tungsten  loads 

Only  popular  operating  coil  voltages  are  shown,  consult  the 
factory  for  pa  t numbers  of  other  AC  and  DC  coils.  Leaded  ver 
sions  are  also  avaiiaoie.  See  paqe  15  for  U L and  non-U  L con- 
tact ratings 


Typical  operating  times  at  normal  voltage  — operate  04  sec  release  10  sec 


— 

Contact 

Senas 

Ceil 

voltage 

Suffn 

AFM  SPST  — Ceil  Oata  — Typ. 

cel 

C*H 

voltage 

OC  Ohm* 

Steed?  State 
Amps 

VA 

warraga 

Mil  low 

Pull  In  Veits 

Rating 

One  Pole 

T*o  Pole 

Three  Role 

— HI — 

6V  60  Mr 

ft  ft 

368 

1 7W 

5 IV 

10  Amp 

AFM10 

AFM210- 

AFM310 

-316 

12V 

as 

184 

22 

1 7W 

102V 

301 

24V 

140 

092 

1 7W 

20  4V 

IS  Amp 

ArMlS- 

AFM215- 

AKM31S- 

302 

48V 

560 

046 

1 7W 

40  8 V 

20  Amp 

AFM20 

. 

AFM220 

AFM320- 

303 

120  V 

3900 

018 

22 

1 7W 

102  V 

304 

208V 

11500 

on 

17W 

177  V 

* When  ordering  the  appropriate  operating  coil 

305 

240V 

15600 

009 

22 

1 7W 

204  V 

ftuftiR  numbff  should  folio*  the  selected  re'*/ 

-306 

277V 

25000 

008 

22 

1 7W 

236  V 

307 

480V 

62400 

0045 

1 7W 

406  V 

308 

6V  DC 

154 

390 

24 

24W 

5 IV 

309 

12V  DC 

62 

.194 

2 4W 

10  2V 

310 

24V  DC 

247 

097 

24 

2 4W 

20  4V 

311 

48V  DC 

966 

049 

2 4 

2 4W 

40  »V 

Above  coil  date  applies  only  to  single  pole  device.  Consult  the  factory  tor  coil  data  on  two  and  three  pole  configurations 
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GENERAL  PURPOSE  RELAYS  — 30  AMP 

ULCSA 


BF  Series— Normally  Open 
BB  Series— Normally  Closed 


uuju 


man  a 


Model  BF 7000 

BF  and  BB  7000  series  devices  are  U.l  listed  under  file 
*E35126  and  C.S  A.  file  *22416  Catalog  numbers  other  than 
the  7000  series  do  not  carry  either  U l or  C.S.A.  listings 
Contact  ratings  for  this  series  of  relays  are  shown  on  last  page 


Model  BF2  7000  Model  BF3  7000 

Leaded  versions  are  also  available,  consult  the  factory  office 
for  part  numbers  Many  other  AC  and  DC  coil  voltages  are 
available  See  BFL  senes  for  industrial  lug  type  terminations 
on  top  and  bottom  of  contact  tubes 


BF  SERIES/ Normally  Open  BB  SERIES/Normally  Closed 


CM 

tMtl 

P«rt  * 

VBltl 

coil  OAIA — TYPICA . 

Cm 

(Kit 

ran  <y 

Vtltl 

COIL  0010  TYPICAL 

P®»f  f 

C»rrt*t 

lAmffti 

VA 

Os'  0M»% 

P*Mf 

Mint 

Current 

kmp\ 

V A 

MttiftUfHt 

DC  0*mt 

•'  7031 

24V60M; 

J * 

221 

5 47 

H 

B0  7001 

24V50M/ 

25 

204 

'4  90 

H 

o«. 

*•  7012 

1 2i)V0Om/ 

04  7 

5t4 

915 

0n» 

RH  7002 

12  VMM/ 

70 

019 

4 M 

915 

form 

0*  7031 

2O0V6OM/ 

2 7 

015 

5 20 

HOC 

ran* 

a*  7003 

2L0V6OM/ 

72 

073 

4 »l 

noo 

"I'' 

BF  7034 

240V60M/ 

14 

021 

5 :» 

1700 

1 

60  >004 

740V60MF 

20 

019 

4 5t 

3700 

S ft  T 

Bf  /on 

277VBC*t; 

7 4 

019 

5 24 

5410 

s r s 

00  7005 

2 77V60M/ 

7 0 

017 

4 71 

5410 

N 0 

»r  70W 

;r  vu:ih; 

2 2 

on 

5 20 

1470C 

H C 

H0  700f 

100V  BOW  / 

70 

010 

4 90 

14700 

BF  7051 

1 2VDC 

T1 

210 

57 

BB  7027 

I7VDC 

7 7 

220 

57 

Bf  ?04e 

7SVOC 

110 

230 

89  7 07 

74VDC 

7 7 

110 

210 

»I2  7029 

24V60H/ 

»» 

450 

to  1 

15 

**?  7001 

24V0OH/ 

40 

190 

9 It 

15 

>•0 

B>?  70 7' 

1 7OVN0H; 

09* 

n • 

150 

t.o 

«B?  2070 

I70V50MI 

4 1 

09 

10  *0 

»0 

nr:  to;i 

TOIVtOM/ 

W5 

115 

960 

Form 

BB7  700? 

70IVMM/ 

4 0 

04 

17  50 

w 

"A" 

*r?  7019 

7*0V6OM; 

4 1 

049 

11  1 

1400 

-a 

RB7  20*»3 

74OV0OW/ 

i* 

047 

io  o» 

1400 

erst 

*i2  roio 

17/ 

040 

II  1 

2100 

7 7 TV  SOM ; 

it 

015 

4 70 

2300 

N 0 

*»7  roil 

4 

4 0 

025 

II  • 

5000 

N C 

**?  700J 

:*ov0ow; 

4 0 

071 

10  0* 

5000 

*>?  7041 

I7V0C 

to 

500 

24 

**7  701* 

12V  DC 

to 

50 

74 

_ 

S>2  7012 

24VDC 

1 1 

259 

95 

ea?  7004 

74VDC 

t 1 

275 

95 

■ IS  70  71 

?4Vf»0H/ 

9 0 

941 

22  t 

5 

’**)  TOO* 

' 74V60H; 

17 

910 

21  *4 

50 

TAf*» 

■ri  7024 

1?0V^H; 

700 

74  f> 

115 

TNf«e 

9*1  700? 

I70V50M/ 

7 4 

175 

21  0 

115 

F»rm 

*<  1 7075 

2O0V0C*/ 

110 

27  9 

400 

Form 

001  200<« 

:o0v0r>H/ 

t « 

095 

19  76 

4A0 

A" 

«>1  707* 

74CV*nM/ 

7* 

10? 

74  5 

570 

Hf  I r : 

7MV50H/ 

t 4 

090 

71  t 

570 

in  t 

*ri  707- 

177VH1H  t 

70 

07* 

71  5 

0K1 

irs  t 

Ml  201 

77  7V60M,- 

t 7 

oro 

19  39 

lie 

» 0 

SO  7074 

4 lOVKM/ 

050 

74  0 

2100 

N C 

«B1  701? 

IR'VBOM/ 

70 

045 

71  t 

7100 

**J  7037 

17V  DC 

11  0 

540 

11 

HP  i roi 

17V  DC 

II  0 

1 00 

17  I 



•' 1 ’01* 

14VDC 

11  0 

470 

51 

*»1  7014 

74VDC 

11  0 

470 



51 

DIMENSIONS 

• • p®’  • Tiff'! 

mm  ; 

* ft  ? m 

• 4r&rfT 

r.  t Tirll  : '7 

• k*  1 . it  1 P • • »• 

rs  Ti- 

T ' 

• »Ul  (MO  MO  9CM 
• »0  M1IQ 


*»  1%  — 

r*  - 


I Ufa  # 1% 

B6  \«u  n. 


CATALOG 

anr/ 

f — nr 
* 

>r? 

BB? 

I »”*• 

I »»• 

CATALOG 

BC 

BF) 

I*V, 

BB] 

l"w 
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durahool, 

GENERAL  PURPOSE  RELAYS  — 35  AMP 

ULCSA 


BFL  Series  — Normally  Open 


1 

& 


Model  BFL  7000 

BFl  7000  senes  devices  are  Ul  listed  under  tile  «E35126 
and  C S A tile  *22416  Catalog  numbers  other  than  the  7000 
series  do  not  carry  either  U L or  C.SA  listings.  Contact  rat 
mgs  tor  this  series  ot  relays  are  shown  on  last  page  Leaded 
vensions  are  also  available,  consult  the  tactory  office  for  part 

BFL  SERIES  Normally  Open 


Modal  BFL2  7000 


Modal  BFL3  7000 


numbers  Many  other  AC  and  DC  coil  voltages  are  ava. table 
Durakool's  BF  senes  feature  top  tube  screw  type  terminations 
for  installations  where  wire  routing  requires  in  and  out  wiring 
from  the  top  of  the  contact  tubes  See  detailed  drawings  and 
data  in  this  catalog 


DIMENSIONS 


fpit.m 


rram 


i Hurt 
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AIR  CONDITIONING  RELAYS 


'I 


>1 


% 


*> 


1 3445  3 A C Relay 

American  Motor*  197*4* 

Bu.ck  1974  65 

Chevy  A OMC  Truck  1*72 

Chrysler  A imperial  1*66  A7 

Spec. el  A Skylark  1974  49 


13445  14  A/C  Relay 

Buick  1969  49  AS 


Cadillac 

Chavy  * CMC  Truck 

196a  66 
1972  64 
1971  M 

99  2555  ? A/C 

Cutlass 

Rtlay 

1*73 

71-2495  1 A/C  Rtlay 

Cnav'oial 

1976 

Chevrolet 

1970  62 

Oidsmobiia  . 

1*73  71 

Oidsmobiia 

1966  6S 

Chevy  It  6 Nova 

197IA1 

T oi  on  ado 

1*73-71 

Pontiac 

1975  6S 

Cor  vet  ta 

19*.§  61 

SUrtift 

1970 

F 15  A CuYiatt 

1974  66 

Tampest  6 laMans 

1975  65 

Firebird 

196467 

Toronado  ... 

1966  65 

Oidsmobiia  1974  66 

Omafa  1974-73 

Special  A Skylark  1967 AS 


Toronado 


19  7466 


I 


% 


13445  7 A/C 

Relay 

69  2575  2 

A/C  Raley 

Cadillac 

1976  69 

^ Y 

Chryslar  .. 

1*72 

Pod  fa 

1*72 

Imperial 

1*72 

99  2600  3 

A/C  Relay 

Plymouth 

1*72 

Chrysler 

197A74 

Dodge 

1976-74 

imperial 

19  75  74 

Plymouth  .. 

1976-74 

* T 

71-2495-3  A/C  Relay 


F irabird 
Pontiac 


1978  72 
1975-71 


13445  9 A/C  Relay 

Cadillac  1*70-63 


1 


134-15-13  A/C  Relay 

Buick  1976-72 

Riviara  1976  73 

Toronado  1971 


69  2555  2 A/C  Raley 

F as  A Cutlass  1966 

Oidtmobii*  .1969 

Toronado  19C6 


69  4500  1 A/C  Relay 

oidsmobiia  1970-69  71-24  9 5-4  A/C  Relay 

Oidtmobii*  ..  1973-71 

Pontiac  1967 AS 

Toronado  1973-71 


I 


4 


70  4525  2 A/C  Relay 

Bu.ck  1973  71 

Chevrolet  .97S  72 


71-2495  5 

Pontiac 


A/C 


Relay 

..  .1964 


69  2555  2 A/C  Relay 

F 65  A Cutlass 1970  69 

Toronado  1970-69 


ESSEX  CROUP 


Sut—S-v,  < 
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CCMMOiOCItS 
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AIR  CONDITIONING  RELAYS 


' -*#161 

, - 

a*  , 

71-241:  / A/C  Relay 

Pontlec ! #71-47 


7 1-26 10-8  A/C  Ralay 
fo«)  ltn 

Mercury  ..1*71 


71  2845-3  A/C  Rtlay 

Apoll* 1*74-73 

Cedlllee  1*74-76 

Che-  olet  1*77-71 

Checy  A OMC  Truck 1*77-71 

Corvotto 1*7* 

Omon 1*74-7* 

Skyhewk  1*74-7* 

Skylork J*74-71 

Startlre 1*76-7* 

Sunblrd  1*70 

v«f» 1*74-79 

Ventura 1*74-7* 


m 


m 


71-2643  9 A/C  Rally 

Pontiac  ........... 1*44 

Tampoat  1*44 


72-2643-4  A/C  Rally 

DoOie  1*73 

Plymouth  1*73 


71-2643-4  A/C  Ralay 

Old*  mobile 1*71-71 

Toronado  .......... 1973-71 


71-4515-1  A/C  Ralay  73-2363-1  A/C  Ralay 

Bulck  1*71-71  Chrytlyr  1*71 

Oodye  . . .1*73 

Plymouth  .............19/3 


71-2610-9  A/C  Ralay 

Lincoln  A Mark  III 1*71-70 


K\  V 


71-2643-3  A/C  Ralay 


- I 


Cemaro 

1979-71 

* 

Chevolle  

1979-71 

Chevrolet 

Chevy  II,  Nova 

1976-71 

1976.71 

72-2645-3  A/C  R*lav 

Chevy  A CMC  Truck 
Corvette  ...  

1*71 

1*76-4* 

Chrysler  

Firebird 

Omeca 

1973 

Ventura  II 

1*74-70 

77-4360-2  A/C  Ralay 


71-2643-1  A/C  Ralay 

■ulek  1*71-71 

Pontiac 1*74-77 


ORIGINAL  PAGR  I? 

OF  POOR  glALlTY 
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STARTER  RELAYS 


13465-4  Starter  Relay 
12  Volt 

Barracuda  w S.T. 
Belvedere.  * S T. 
Challenger.  or  S T 
Chargor  • ST 
Chrysler.  or  S T. 

Coronal,  or' S.T. 

Oarl  * ST 
Oodige  or  S T. 

Plymouth,  or  S T 
Satellite,  or  S T. 
valiant,  or  S.T. 


13460  1 Starter  Ralay 
12  Volt 

Chrysler.  m A T,  . . 

Dart  or  AT.  _ . 

DaSoto.  or  A T. 

Oodga  » A T 
Oodga  Truck,  or  > T 
Imparial.  or  A T 
lancer.  or  A T. 

Plymouth,  or  A T. 
valiant,  w A T. 


1970  as 

1970  AT 
1970 
197067 
1960  65 
1970  6 7 
1970  6) 
1966  65 
1966  65 
1970-67 
197065 


Chryt.ier 

fury 

Imperial 

Monaco 

Poiara 


66  2660-2  Starter  Ralay 
12  Volt 

Chrysler,  or  A T,  19r 

lull.  V AT  1<> 

imparial,  a ST  19' 

Monaco,  » ST,  1*1 

Poiara.  or  A T 1* 


13460-4  Starter  Ralay 
12  Volt 

Aspen 
Barracuda 
Belvedere 
Challenger 
Charger 

Chrysler 

Cordoba  

Coronet 

Dart  6 Demon 
Dodge  A Monaco 
Imperial 
Plymouth.  Fury 
Satellite,  bebung 
valla  t A Duster 
volara 


69  2665  2 Starter  Relay 
12  Volt 

Chrysler  a 5 T.  19 

Fury.  » ST  19 

Monaco.  » S T 19 

Pc-Iara  w S.T  19 


1976 
1974  65 
1970*7 
1974  70 
1976  67 
1976  74;  '66  65 
1976  75 
1976-67 
19  76  66 
1976  74  66  65 
1975.  '66 
1976-74.  66-65 
197467 
1976  66 
1976 


77  2660  2 Starter  Ralay 
12  Volt 

Chrysler  19 

Dodge  19 

Plymouth  19 


66  2665  2 Starter  Ralay 
12  Volt 

Chrysler,  « S.T.  196667 

Fury,  » S.T.  1966  67 

Monaco  » S.T  1966-67 

Poiara,  rv  ST  1966  67 


STARTER  RELAY  O.E.M.  INTERCHANGE 


CHRYSLER 


13465-1  Starter  Relay 
12  Volt 

Chrysler,  w/ S.T. 

Dart,  v>  S.T. 

DaSoto.  «*  S.T. 

Dodge.  «v  S.T.  . . 

Dodge  Truck  * S.T. 
imperial,  w;ST, 

Lancar.  ar/S.T.  

Plymouth.  enS.T.  . 
vahant.  w/S.T.  .. 


2095608 

2095609 

2444442 

2444453 

2444516 

2444517 

2b42782 

2642783 

2875618 

2875619 

3874950 


13460-1 
13465-1 
13460-4 
13465  4 
13465  1 
13460  1 
66  2665  2 
66  2660-2 
69  2660  2 
69  2665-2 
77  266a2 


Starter  Relay  Section  Page  1 of  1 
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SubSKiary  ol 

ESSEX  GROUP  %Hf  TECHNOLOGIES 

ESSEX  CONTROLS  DIVISION  131  GODFREY  STREET.  LOGANSPORT.  INDIANA  4694/  219  763  7521 

ESSEX  Relay  and  Contactor  Selection  Guide 


€i 


This  selection  guide  has  ordinates  to*  Fsse*  relay  O' 
con'actor  type  VA  contact  ratings  in  amperes  and  volt 
age  The  pole  forms  listed  are  the  mammum  number  4 
either  normally  open  or  double  thro*  poles  tor  the  de 
vice  listed  E *ceptions  occur  unde' dtkibierh  * where 
a combination  of  normally  open  plus  normally  dosed 
poles  could  emst 

The  minimum  load  values  shown  are  approumate  and 
should  not  be  used  as  final  values  Consult  the  factory 

Relay  Type  Selection  Chart  (AC  Loads) 


tor  your  specific  contact  loads  as  requested  m the 
Ordering  Instructions 

Once  your  contact  load  and  pole  *orm  are  known  a 
quick  selection  oi  relay  or  contactor  type  can  tie  made 
To  tmd  the  type  ot  dev  ce  you  regime  simply  refer  to  the 
Catalog  inde»  then  turn  to  the  correct  pages  to*  a full 
description  o»  the  dev-ce  'or  col  voltages  contact  'at 
mgs  pole  forms  gene'a1  engineering  speot'cat'Cins 
and  the  outline  dimensions 


AC  (InOucttv*) 


240 

V 

120 

V 

120 

V 

120 

V 

250 

V 

120 

V 

277 

V 

240 

V 

125 

V 

250 

V 

120 

V 

240 

V 

240 

V 

125 

V 

250 

V 

240 

V 

‘Can  r*>  funvtnad  'NO  A INC  Isolated  eotes  (Same  r\*antyi 

Relay  Type  Selection  Chari  (D  C.  Loads). 


584 

6 4 12  V 

584 

24  4 36  V 

64 

64 

28  V 

164 

164  28  V 

70471 

6 4 12  V 

70471 

24  4 36  V 

’04 ’i 

6 4 12  V 

70471 

24  4 36  V 

124 

6 thru  36  V 

124 

6 4 12  V 

124 

24  4 36  V 

150 

150 

6 4 12  V 

150 

150 

24  V 

•65600 

6 4 12  V 

24  4 32  V 

Ampriri  DC  (Resistive) 


NOTE  OonW*  Itvow  include*  any  i omomaton  d normally  jpen  and 
normally  closed  contact* 
fumwhed  SPNO  oi  SPNC  ONLY 


Transformer  Isolated  and  Hybrid  Solid  Slate  Relays  and  Screw  Adapters  are  also 
available  See  Grayhilt  Solid  State  Relay  Catalog 


APPRO*  >1  >11  • 1 « 


* 


APPRO 1 1 $ ■<»  > < I 


Additional  relays  available  Contact  GrayhiH 


D-C  Pneumatic  Time  Delay  Relays 

Class  A,  Folio  2 95,  120,  240  Volt 

Type  PMT  ut  e 

Bulletin  7314  D c Time  Delay  belays  ate  identical  in 
constiuction  to  the  Bulletin  7313  Timing  Relays  do 
setibed  on  page  ?48  sicept  loi  the  use  ol  a conventional 
21ead  operating  coil  talhet  than  a tapped  (3  lead)  coil 
They  teatuie  the  same  accutate  piston-type  timing  head 
as  used  on  all  othet  timing  relays  in  the  PM  lamily 
Universal  poles,  with  two  electrically  isolated  contacts 
per  pole— one  normally  open  and  one  normally  closed 
— are  also  used  These  timing  relays  are  available  tor 
either  On  Delay  or  OH  Delay  operation  in  three  basic 
models;  (1)  with  one  timed  pole.  (2)  with  one  timed 
and  one  instantaneous  pole  or  (3)  with  two  timed  poles 


SYLVANIA 

cm 


Kelay  tor 
On  Delay 
operation 


* 

Relay  lor 
Off  Delay 
operation 


F- 

n 

* % 

JJ 


CATALOG  NUMBERS 

CLASS  A RELAYS  (Timms  Ranee  Adiuiteble  Tiom  0 2 Second  la  ] Minutes  — A« 


\r 

bparntion 

N.  ol 
l’m  versa! 

Poles 

t 1 Mb  DELAY 
CONTACTS 

N.nmalli  N>rmatl) 

Oltn  Clnafil 

INST  AN  I AN KOCH 
AT  XII  1 ANY 
CONTAl  Tb 

N email*  Normally 

ihvri  Chard 

OPEN  TYPE 

Univtiial 

Pole 

At  t snjrmrnl 

■ ■ ■ ■ ■ 
RELAYS 

tat  N<> 
Without 
Dial  s 

■ ■ ■ ■ ■ 
NEMA 

ENllUbl  KEb 

(Bupphmt 
^a.-eratf  ly  > 

ON 

_ 

n«ur 

DELAY 

I 

1 

i 

N •»»# 

NuM 

T 

\ 

«'»  b 
DELAY 

t 1 1 

i 

N*»n# 

N.ar 

* l 41  'PD 

1 

J i n t N »*nE  01 

ON 

DRLAY 

1 

1 

l 

1 

1 

T 

| 

i 

7I4LPA 

\ ** 

Off 

DELAY 

1 

1 

i 

1 

I 

T 141?  PD  A 

TvmO  4 % 1| 
l 

ON 

DEt  AY 

i 

1 

l 

N<ar 

N nr 

1 

| 

i 

7I4UPE 

V Cm  N.  Kft’Ml  104 

orr 

DELAY 

l 

i 

i 

Non# 

N«me 

7141?  POE 

) 

j 

- - 

— - ■ - —a 

1 

CONTACT  RATINGS 

Thu  t'uiilinuoui  miistil  tnttng  n 10  «n|>eiM  or  • « ol  d « npplu  shunt  I 
tshn^i  bo  low  shoe  cuiienl  bteakms  sbility  The  a i nhngi  ap|>lt  lo  u.ihur  I 
WO  — MC  port— I 

D-C  AMPERES  A C AMPERES 


DC  AMPCRCS 



VOLTS 

RESISTIVE 

LOAD 

(Non 

i Inductt  v) 

volts 

NO  N * 

110 

*4.i  ess 

130 

. 4 

\ST'  "io  H 

i l 

, a - 1 1 

JJ0 

NOTE:  Era  h contact  bit  bo  ueo  1 <w  make  I teak  and  catii  a mas-mum  ol  any 
ol  ibo  toUowmg  d-c  coal  loads  164  volt#  to  240  volts  unit) 

Ralays  CoMtostosa 

6 itsl  7304  Tv  pa  PM  8 Bui  7400  BOED  A 50*8 

f Bui  7.114  Tvpa  PMT  J Bui  7401'  100ED  A ISOED 

d Bui  7307  Tvpa  EC  2 Bui  7400  l GOES  180ES 4 lOOED 

l Bui  7400  300 ICS  A BOOED 

• VrriK  TABLE  rOR  COIL  VOLTAGE 

Soloct  Catalog  Numhat  ol  aolav  and  add  aull>«  numlei  trout  hole* 

Sl’k I x ADDITION  PfUCt 


ON  I'll  AY  i rr  ad  intaival  r.  wte  la<>aai  oaoiftaeliee  *1  iho  coal  and 
actuation  ol  timad  > oniai'< 

Off  I'll  AY  timad  larval  c utv  bat  warn  4u  aaasgisatraw  > tha  . oil  and 

actuation  ol  hnad  i-  -ita.  l 

lie.  1 coavarsion  »»l  aalavs  itua  ON  DELAY  to  OEI  DELAY  opar#tu>a  oa  v.ca 
vaiea  •#  Rot  re  inman  1s  t ha  a .ta  a spatial  ta>  f si-jua  >•  ra  juttad 

Ea>  ' u*  'areal  pola  conaaata  I 1 N O A i N C mdupa.  taut  e ela.t  'onlscta 
auitabia  loa  600  v«  its  at  oppie.ta  iwlanh  a-*  or  d a 

- Ovar  lapping  contacts  arv  availabln  in  tha  tana  conUi  i bl.<  k 

l attar  T on  talav  ebati  has  indicata#  location  ol  lima  dales  p.-las  l attar  I on 
■ ala*  shall  hat  m.t  atae  • abort  t inetautonooua  pola#  Dutia.l  in  as  ind.  ata 
whara  universal  pola#  may  ha  a ddod 

Pol  timer  with  dial  spa.  itv  with  dial 

Proa  ituiudae  > tvpa  ralay  I'onplata  with  timing  hand  sad  d » oparating 
coil  tatod  . 40  or  120  ».»lt#  Saa  autlit  tabln  t alc*  lot  85  eolt  . oils 


ORDER  RELAYS  AND  ENCLOSURES  AS  SEPARATE  ITEMS 

(Quantitv  1 Catalog  No  ( ’ Ha. ate 

(Quantity  Catalog  No  ( Encloautna 


COIL  DATA 


e*  ' «*  wr-im  I 

I | i ► 

Iff  ri5S  •, 


w . 

: " • .i 


Oparating  Coil 

APPROXIMATE  DIMENSIONS 


Opan  Tvpa 


Tvpa  1 
Enclosure 
Cat.  No 
PSE-01 


Tvpa  4 & 12 
Encloaure 
Cat  No. 
EPM 1-104 


pTT, 

( 

7 A f 
J 

a'v^  ' 

•i  »l 

\ 

J A 

: ‘ . 

« 

tr  \ 

A-C  Control  Relays 

10  Ampere  - GOO  Volt  Max.  - 50-60  Hertz 
Type  P6  Convertible  Cartridge  Relay  uL  $ 


SYLVAN  I A flfi  ?*H  .|l  f Ql,ipiTW*r>t  CtHXlV 

. . 

UttV  c . ..  i L 


O’*1  StJmtor  1 Forum 
St.«'T'*Of  it  C T Ott‘K)*l 

203  3fi7  2000 


THE  TYPE  P6  RELAY 


Tho  Bulletin  7306  Type  P6  Sylvar.ia  Relay  11 
a heavy  duty  machine  tool  type  relay,  with  a 
NEMA  A600  rating  It  is  available  with  up  to  12 
poles  and  arranged  tor  straight  through  wiring 


Contacts  are  rated  tor  10  amps  and  provide  a 
dual  current  path  (juxtaposed  contacts).  They 
are  visible  inside  a plastic  cartridge,  which  is 
common  across  the  P6  line,  and  are  designed 
to  be  held  converted  without  disturbing  wires 
connected  at  relay  terminals  The  mode  ot  the 
installed  contact  cartridges  in  4 and  8 yjol®  re- 
lays is  visible  directly  through  the  relay  front 
cover. 


The  Type  P6  Relay  which  is  interchangeable 
with  popular  competitive  relays,  is  in  the  press 
safety  relay  class  All  cartridges  are  mechanic- 
ally linked  by  a double  bar,  so  that  uniform  re- 
straint is  maintained  on  all  cartridges  in  each 
deck  or  level  This  feature  restricts  contacts  of 
opposite  mode  from  changing  state  if  any  con- 
tact becomes  welded 


A ■•iiattB  o4  § coaUdi  «•»  roatartad  lo  aeiaiii*  eland 


NO  OF  NORMALLY  OPEN 

OPEN  TYPE 

CONVERTIBLE  CONTACTS 

CATALOG  NO 

1 

2 

P6-20 

4 

P6-40 

6 

P6-60 

6 

P6-8C 

10 

P6-100 

‘2 

P6-120 

aurnx  table  ron  coil  volt*  and  herti 

Select  catalog  number  ot  relay  and  add  sultis  (torn  lollowtng  table 


! 10-120  60  or  110  50 
220-240  60  or  220  SO 
440  480  60  or  440  SO 
SSO-fOO  60  or  550  50 
200-206  60 
24  60 
380  SC 


EXAMPLE 
Cat  No  P6-20-76 
2 Pole  Relay  with 
120V-60HZ  Co.1 


CONTACT  RATIN0S 


MAXIMUM  AC  CONTACT  RATING  PER  POLE— 50  OR  60  HERTZ 


NEMA  Amperes  1 Volt-amperes 

Rating  Msximun  1 y 1 1 l 

Designation  Voltage  Make  Break  Continuous  Make  Break 


Volt-amperes 


120  I 60  6 

240  | 30  I 3 


10  I 7200  : 720 


48<  i 5 15 

I 600  “ - i 

MAXIMUM  DC  CONTACT  RATING  PER  POLE 


1.1 


250  0.55 


COIL  BURDEN 


TOTAL  60  HERTZ  50  HERTZ 

NUMBER  1 1 

OF  POLES  Sealed  V-a  Inrush  V-a  Sealed  V-a  Inrush  V-a 


50  HERTZ 


2 to  12 


ones*  AS  FOLLOWS.-  lQu»»nr»)  Catalog  No  ( ) BuUatoo  7304  Trpo 

Pt  raiayi 


Sylvama  quality  is  based  on  innovation,  integrity  and  reliability. 


A-C  Control  Relays 

10  Ampere  — 600  Volt  Max.  —50-60  Hertz 
Type  P6  Convertible  Cartridge  Relay  ui  ® 


SYLVAN  I A 

Ifc  S,  ' ; • ' 

U I 

Stamford  C T 
203  357  2000 


CATALOG  NUMBERS 

L 0 

ft  < 

Description 

Cet  No 

k o.  . ^ ' 

A e^fe 

Mounting  Rail — .Simplifies  mounting  Typ<  P6  reley*  Also  ec 
cept*  other  populer  industrial  relay*  Include*  mounting  in 
struction*  end  ceptive  screw* 

Reley*  Per  Rail  J Length  "L" 

■ ■■■  ■ w 4 

* * 


Addn  Deck — For  no.  ling  on  basic  4 pel*  relay 

With  2 standard  N Q.  relay  cartridge*  Will  accept 
2 additional  cartridge*  (4  total) 

With  6 •tender d NO  relay  cartridge*.  Will  accept  2 
additional  cartridge!  (8  total) 


Standard  Contact  Cartridge — Convertible  and  interchange- 
able on  all  Type  P6  relay* 


Overlap  Contact  Kit — Kit  include*  2 contact  cartridge*  To 

obtain  overlap  inatall  1 cartridge  N O and  the  other  N C 


Surge  Suppreiaor— Protect*  device*  and  systems  »emitive  to 

high  current  interference  When  connected  aero**  120V  coil* 
voltage  l*  limited  to  peak*  oi  400V  or  leu 


Enclosure—  Will  accept  two  8 pole  relay* 

NEMA  1 

NEMA  4 
NEMA  12  ! 


P6E-01 
?6E  04 
P6E-12 


APPROX  ENCLOSURE  DIMENSIONS 

ci)  T NEMA  1 


APPROX.  RELAY  DIMENSIONS  AND  WEICHTS 


MOUNTING  RAIL  DIMENSIONS 


-J  '4  » m . 14 


A Deck  All  A.:*  AiX  A4X 

,B*»c  R.i.il  a y A.y  A3Y  Ail 

• B • Deck  BIS  B2X  BIX  MI 

, Second  Deck!  BIV  B2Y  B3Y  | B4T 

The  Iftm.nilt  (ur  uch  pole  are  - ient.l  ed  hv  uitti  symbol*  to  indicate  dock 
itintckftrftCtM).  pole  lo*  at.on  Second  t haracter)  and  tormmol  location  (X 
uppor.  Y lower.' 


NOTES  t 

Sold  only  in  packages  ot  (our  (4)  CP6  rartndgea  por  package 
i Sold  only  in  packages  ol  two  (a  P6C-1  ktta  poi  package 
• Using  No  10  screw*  meant  the  tail  with  two  acrows  at  oach  and  and  m 
alter rate  uppot  end  lower  horizontal  «lo<a 


ORDER  AS  FOLLOWS  (Quanto*  Catalog  No  < 

. 7306.  Typo  F6  (Accoaoory  Name) 


) Bulletin 


RE  22 


ORIGINAL  PAGE  L 
OF  POOR  UUA»  IT 


10.  25.  40  AmpSPNO- 
GSR  Series 

Standard  sue.  industrial  relay  with 
photo  isolated  input,  "zero  voltage ' 
turn-on  and  internal  snubber  Fully 
encapsulated  tor  general  purpose 
use  Termination  6 - 32  screws  (21 
and  8 - 32  screws  (2)  Mounting  2 
holes  on  1 87"  centers  Shipping 
weight  4 oz 

L-2  25  -W-1  75  -H-0  88 


7.  10,  25  Amp  SPNO- 

SSR/HSSR  Series 

Rugged  nylon  case  Snubbered  Iriac 
output  Available  with  photo  isolated 
"zero  voltage  ' turn-on  (SSR  Series) 
or  economical  reed  switch  input 
(HSSR  Senes)  Termination  0 25 
QC  Mounting  2 holes  on  2 25" 
centers  Shipping  weight  3 oz 


10  Amp  SPNO  Miniature  — 
MSSR  Serlea 

High  performance,  miniature  relay 
offers  50%  reduced  weight  and  size 
Pho'o  isolated,  "zero  voltage 
switching  Snubbered  triac  output 
Optional  1 m A microprocessor  input 
Termination  6 - 32  screws 
Mounting  2 holes  on  t 87"  centers 
Shipping  weight  2 oz 
L-225" -W-1  25  — H-081". 


SSR  28  10 
SSR  2B  20 
SSR  IE  10 
SSR  IE  20 
SSR  2£  10 
SSR  2t  20 
HSSR  1 A 10 
HSSR  1 A 20 
HSSR  1 A 30 
HSSR  2A  10 
HSSR  2A  20 
HSSR  2A  30 
HSSR  IB  10 
HSSR  IB  20 
HSSR  IB  30 
HSSR  28  10 
HSSR  2B  20 
HSSR  ?B  30 
HSSR  IE  10 
HSSR  IE  20 
HSSR  IE  30 
HSSR  2E  10 
HSSR  2E  20 
HSSR  2E  30 
MSSR  IB  10 
MSSR  IB  20 
MSSR  IB  30 
MSSR  2B  10 
MSSR  ?B  20 
MSSR  2B  30 
1SSR  1 H 10 
I SSR  1H  20 
TSSR  1H  30 
TSSR  2H  10 
TSSR  2H  20 
TSSR  2H  30 
TSSR  18  10 
TSSR  IB  20 
TSSR  IB  30 
TSSR  2B  10 
TSSR  28  20 
TSSR  2B  30 
TSSR  1G-10 
TSSR  1G  20 
TSSR  1G  30 
TSSR  2G  10 
TSSR  2C-20 
TSSR  2G  30 
TSSR  1F-1C 
TSSR  IF  20 
TSSR  IF  30 
TSSR  2F  10 
TSSR  2F  20 
TSSR  2F  30 

0SH-1I-1 A 
0SR  21  1A 
0SR  1I-1C 
0SR  21  1C 


T 'lfT~ 

Cmi 

CMI 

10 

20  140 

10 

SPNO 

to 

40  280 

to 

SPNO 

to 

20  140 

25 

SPNO 

to 

40  280 

25 

SPNO 

to 

20  140 

40 

SPNO 

10 

40  280 

40 

SPNO 

35 

24  140 

7 

SPNO 

35 

24  140 

7 

SPNO 

35 

24  280 

7 

SPNO 

35 

24  280 

7 

SPNO 

35 

24  140 

to 

SPNO 

35 

24  140 

10 

SPNO 

35 

24  280 

to 

SPNO 

35 

24  280 

10 

SPNO 

35 

24  140 

25 

SPNO 

35 

24  140 

25 

SPNO 

35 

24  280 

25 

SPNO 

35 

24  280 

25 

SPNO 

27 

24  140 

7 

SPNO 

27 

24  140 

7 

SPNO 

27 

24  140 

7 

SPNO 

21 

24  280 

7 

SPNO 

7.' 

24  280 

7 

SPNO 

27 

24  280 

7 

SPNO 

21 

24  140 

to 

SPNO 

21 

24  140 

10 

SPNO 

21 

24  140 

to 

SPNO 

21 

24  2 80 

to 

SPNO 

21 

24  28C 

to 

SPNO 

21 

24  280 

10 

SPNO 

21 

24  140 

25 

SPNO 

21 

24  140 

25 

SPNO 

21 

24  140 

25 

SPNO 

21 

24  280 

25 

SPNO 

21 

24  280 

25 

SPNO 

21 

24  280 

25 

SPNO 

5 

20-140 

10 

SPNO 

1 

20-1-10 

10 

SPNO 

12 

20  140 

10 

SPNO 

2.5.  10.  20  30  Amp  SPNO  — 
TSSR  Series 

High  performance,  economical  relay 
in  miniature  size  Photo  isolated, 
zero  voltage  ' switching  Snubbered 
triac  output  Optional  1 m A 
microprocessor  input  Termination 
0 187  QC  (2)  and  0 25  OC  (2) 
Mounting  2holeson0  187  centers 
Shipping  weight  2 oz 
L-2  25  -W-1  25  -H-081 


40  280  tO 

40  280  10 

40  280  10 


5 Amp  1 or  2 Pole  Plug-In  — 
OSR  Series 

Solid  state  replacement  for  octal 
socket,  electromechanical  relays 
Photo  isolated  input  circuits  fire  two 
high-powered  triacs  "Zero  voltage 
switching  Snubbered  triac  output 
Self-contained  heat  sink  Available 
SPNO  or  SPOT  Termination  Octal 
plug  Shipping  weight  4 oz 
L-1  38  -W-1  38  -H-2  18 


20-140 

25 

SPNO 

1 

20-140 

25 

SPNO 

12 

20  140 

25 

SPNO 

5 

40  280 

25 

SPNO 

» 

40  280 

25 

SPNO 

12 

40  280 

25 

SPNO 

5 

20  140 

10 

SPNO 

1 

20-140 

to 

SPNO 

12 

20-140 

10 

SPNO 

5 

40  280 

13 

SPNO 

1 

40  280 

10 

SPNO 

12 

40  280 

10 

SPNO 

5 

20-140 

20 

SPNO 

1 

20-140 

20 

SPNO 

12 

20-140 

20 

SFN0 

5 

40  280 

20 

SPNO 

1 

40  280 

20 

SPNO 

12 

40  280 

20 

SPNO 

5 

20  140 

30 

SPNO 

1 

20-140 

30 

SPNO 

12 

20-140 

30 

SPNO 

5 

40-280 

30 

SPNO 

1 

40  280 

30 

SPNO 

12 

40  280 

30 

SPNO 

5 

20  1 40 

5 

SPNO 

5 

40  280 

5 

SPNO 

5 

20-140 

5 

SPOT 

5 

40-280 

5 

SPOT 

2.6  Amp  SPNO  PC  Mount- 
PSSR  Series 

Compact,  low  profile  for  printed 
circuit  board  applications  Photo 
isolated,  "zero  voltage"  switched  triac 
output  lor  use  with  external  snubber 
Termination  PC-0041  dia  wire 
Shipping  weight  2oz 
L-1  38  -W-1  O'  — H-0  5’. 


GUARDIAN  ELECTRIC  MANUFACTURING 

COMPANY  OF  CALIFORNIA  INC 

4030  WmI  Sp*nc»>  SliMI 
T orranct  CA  40503  • '201  542-8651 


ORIGINAL  PAGK  L 

OF  POOR  01  * 


GUARDIAN*  □ CALIFORNIA 

SOLID  STATE  RELAYS 


2.S  Amp  SPNO  PC  Mount  — 

ISSR  Series 

Mounts  horizontally  or  vertically  to 
save  space  Photo  isolated,  "zero 
voltage  switched  snubbered  mac 
output  Optional  1mA  microprocessor 
input  Termination  PC  0041  dia 
wire  Shipping  weight  2o z 

L-1  r-W0  4 — H-1  0 


Iwrew 

■ 

M 

w 

C«al 

m 

aA  lean 

Ht 

4 Mill 

PSSR  1M  10 

3 32 

s 

20  140 

2$ 

SPttO 

PSSR  1H  20 

3 32 

1 

20  140 

25 

SPNO 

PS  SR  1M  30 

358 

12 

20  140 

25 

SPNO 

PSSR  2H  10 

3 32 

5 

40  280 

25 

SPNO 

PSSR  2H  20 

3 32 

1 

40  280 

25 

SPNO 

PSSR  2H  30 

358 

12 

40  280 

25 

SPNO 

ISSR  in  to 

3 32 

5 

20140 

25 

SPNO 

ISSR  1M  20 

3 32 

1 

20  140 

25 

SPNO 

ISSR  1H  30 

358 

12 

20  140 

25 

SPNO 

ISSR  2M  10 

332 

5 

40  280 

25 

SPNO 

ISSR  2M  20 

3 3? 

1 

40  280 

25 

SPNO 

ISSR  2M  30 

358 

12 

40  280 

25 

SPNO 

FSSR  1H  10 

332 

5 

20  1 40 

25 

SPNO 

FSSR  1M  20 

3 32 

1 

20  140 

25 

SPNO 

FSSR  1H  30 

358 

12 

20  140 

25 

SPNO 

FSSR  2H  10 

3 32 

5 

40  280 

25 

SPNO 

FSSR  214  20 

3 32 

1 

40  280 

25 

SPNO 

FSSR  2M  30 

35  8 

12 

40  280 

25 

SPNO 

2.5  Amp  SPNO  PC  Mount  — 

FSSR  Serlos 

Low  profile  lor  V center  mount 
applications  Photo  isolated  zero 
voltage  ' switching  TTl  compatible 
Snubbered  tnac  output  Optional  1mA 
microprocessor  input  Termination 
PC-0  032  dia  wire  Shipping 
weight  2 oz 

L-1  5 ' — W- 1 4 —H  O 38 


TIMING  MODULES 


Timing  Modules - 
TMP/TMT  Series 

Octal  plug  or  “Flat  Pack"  configuration 
Externally  adiustabie  delay  on  operate 
(TMP-0  and  TMT-0  Series)  or  release 
(TMP-R  andTMT-RSer.es)  AC  or  DC 
inputs  available  Repeatability  1%  under 
normal  conditions  Standard  delay  ranges 

0 5 - 1 00.  1 00  - 300  sec  Life  expectancy 

1 million  operations 
TMP  Series 

Termination  Octal  plug  Shipping  we. ght 
4 02  L-t  5-W-1  5 — H- 1 0 

TMT  Series 

Termination  Solder  lug  Shipping  weight 
4 oz  L-2  0"  — W-2  0"  — H-0  63  Relay 
illustrated  on  moduli,  not  included 


(Mr  Pm 

tarn 

TMT  0 100  240 

24VIX: 

0V100 

TMT  0 300  240 

24VOC 

100  300 

TMT  0 100  24A 

24V  AC 

OVIOO 

TMT  0 300  24A 

24VAC 

100  300 

TMT  0 100  120A 

120V  AC 

0 5 100 

TMT  0 300  1 20A 

120V  AC 

100  300 

TMT  R 100-240 

24VOC 

0 5 100 

TMT  R 300  240 

24VDC 

100  30^ 

TMT  R 10O-24A 

24V  AC 

0V100 

TMT  H 300  24A 

24VAC 

100  300 

TMT  R 100-120A 

120V  AC 

0V100 

TMT  R 300  120A 

120V  AC 

100  300 

TMP  6-100-240 

24V0C 

0 5-100 

TMP  0 300  240 

24V0C 

100  300 

| TMP  0-100-24A 

24VAC 

0V100 

| TMP0  3O0  24A 

24V  AC 

100  300 

TMP  0 10O120A 

120V  AC 

OVIOO 

TMP  0 300  1 20A 

120V  AC 

100  300 

TMP  R 100-240 

24VDC 

05-100 

TMP  R 300-240 

24VOC 

100  300 

TMP  R 100-24A 

24VAC 

05-100 

TMP  R 300-24A 

24VAC 

100  300 

TMP  R 100  120A 

120V  AC 

05-100 

TMP  R 300-120A 

120V  AC 

100  300 

6425  21  10 

12  48V0C 

01-10 

6425  2H  10 

90  130VDC 

01-10 

0425  21  120 

12  46VDC 

5-120 

6425  2M  120 

5o  130V0C 

5-120 

642V  2<  300 

12  48V  0C 

10  300 

6425  2H  300 

90  1 30VDC 

10-300 

6435  21  10 

12  48VDC 

01-10 

6435  2H  10 

90  1 30V0C 

01-10 

6435  21  120 

12  48V  DC 

5120 

6435  2K-12C 

90  130V0C 

5 120 

6435  2L  300 

12  48VDC 

10  300 

6435  2N  300 

90  1 30VDC 

10-300 

In-Line  Timing  Module  — 
6425/0435  Series 

Economical  time  delay  in  a semi-cylinder 
package  for  quick  and  easy  PC  board 
mounting  Delay  on  operate  Accuracy 
10\  of  setting  Repeatability  2\  lo.  .'Ixed 
line  output  Three  externally  adiustabie 
time  ranges  0 1 - 10.  5 - 120.  10  - 300 
sec  Expected  life  10  million  operations 
minimum  Termination  Leads  (6425)  or 
Vi<"OC(643S)  Snipping  weight  2oz 
L-2  125  -D-1  O' 


GUARDIAN  ELECTRIC  MANUFACTURING  COMPANY  OF  CALIFORNIA  INC. 
403U  Watt  Spencer  street  • Torrance  CA  *0903  • (213)  M2  865 1 
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GUARDIAN'  □ CALIFORNIA 

SOLID  STATE  TIME  DELAY  RELAYS 


7.  lOAmpSPNO- 
SSRT  Series 

Compact  aconomical  relay  with  lime 
delay  adjustable  by  external 
rasiatance  Rugged  nylon  cover  and 
isolated  metal  base  Three  standard 
delay  ranges  0 1 i t 1 0 5 SO 
sec  Termination  0 25  OC  Shipping 
weight  3oz 
L-2  6 -W-1  5 -H  I 0 


5 Amp  DPDT  Plug-In  — 
BD2/BD3  Series 

Excellent  repeatability  particularly 
suited  lor  exposure  control  or 
dispensing  applications  AC  or  OC 
inputs  available  BD2  Series  Delay 
on  operate  BD3  Series  3 wire  delay 
on  release  Three  standard  delay 
ranges  1 * 1 0 5 - 50.  1 0 - 1 00  sec 
Termination  Radio  type  plug  8 pin 
(B02)  or  1 1 pin  (B03I  Shipping 
weight  3oz 

L-1  39"— W-1  39  -H-2  15 


twraw 

•X 

* 

** 

Cm 

Cmft 

SSRT  1A  11 

35  120C 

IE 

4 140 

SPNO 

SSRT  1 A 12 

35  120C 

E 

4 140 

7 

SPN0 

SSRT  1 A 13 

3 5 120C 

4 140 

7 

SPN0 

SSRT  1 A 21 

12  320C 

2 

4 140 

7 

SPNO 

SSRT  1 A 22 

12  320C 

E 

4 140 

7 

SPNO 

SSRT  1 A 23 

!?  320C 

2 

4 140 

7 

SPNO 

SSRT  2A  11 

35  12DC 

2 

4 280 

7 

SPNO 

SSRT  2A  12 

3 5120C 

2 

4 280 

7 

SPNO 

SSRT  ?A  13 

35120C 

2 

4 280 

7 

SPNO 

SSRI  2 A 21 

12  320C 

2 

4 280 

7 

SPNO 

SSRT  2A  22 

12  320C 

2 

4 280 

7 

SPNO 

SSRT  2A  23 

12  320C 

2 

4 280 

7 

SPNO 

SSRT  IB  11 

|I5|  3 

2 

4 140 

10 

SPNO 

SSRT  IB  12 

1 1 

2 

4 140 

10 

SPNO 

SSRT  IB-13 

35  120C 

2 

4-140 

10 

SPNO 

SSRT  IB-21 

2 

4 140 

10 

SPNO 

SSRI  IB  22 

It!:  M 

2 

4 140 

10 

SPNO 

SSRT  IB  23 

12  320C 

2 

4 140 

10 

SPNO 

SSRT  2B  11 

24  280 

10 

SPNO 

SSRT  2B  12 

Hit!1  j 

24  280 

10 

SPNO 

ssr:  28  13 

24  280 

10 

SPNO 

SSRT  ?B  21 

12  320C 

24  280 

10 

SPNO 

SSRT  2B  22 

1?  320C 

24  280 

10 

SPNO 

SSRI  ?B  23 

1?  320C 

24  280 

10 

SPNO 

B02  15240 

240C 

120 

s 

DPOT 

B02  50  240 

240C 

120 

5 

DP0T 

802  100  240 

24DC 

120 

5 

OPOT 

B0?  10  120A 

120AC 

120 

5 

DPOT 

B02  SO  1 20A 

120AC 

120 

5 

0PDT 

B02  100  120A 

120AC 

120 

5 

OPOT 

BD3  10  240 

24DC 

120 

5 

OPOT 

BD3  SO  240 

240C 

120 

5 

OPOT 

BD3  100  240 

240C 

120 

5 

OPOT 

803  1 0-1 20A 

120AC 

120 

5 

OPOT 

80 3 SO  1 20A 

120AC 

120 

5 

DPOT 

B03  1 00  120A 

120AC 

120 

5 

OPOT 

MtT  0 100  24A 

?4Af 

120 

10 

OPOT 

MfT  0 300  24A 

?4AC 

120 

10 

DPOT 

MtT  0 01 S 120A 

120AC 

120 

10 

DPDT 

MfT  0 1 00  1 20A 

120AC 

120 

10 

DP0I 

MU-0  300-120A 

120AC 

120 

10 

DPOT 

MtT  0 100  ?40A 

240AC 

120 

10 

DPOT 

MET  0 015  240 

240C 

120 

10 

OPOT 

MfT  'j  100  240 

240C 

120 

10 

OPOT 

MfT  0 300  240 

240C 

120 

to 

DPOT 

MfT  R 10524A 

120 

10 

OPOT 

MfT  R 305 24A 

120 

10 

OPOT 

Mi  1 R 01S  1 20A 

120AC 

120 

10 

DPOT 

MET  R 100  1 20A 

120AC 

120 

10 

OPOT 

MtT  R 300  I20A 

120AC 

120 

10 

DPOT 

MfT  R 015  240 

240C 

120 

10 

DPOT 

MfT  R 100  240 

240C 

120 

'0 

OPOT 

Mf  T R 3C0  240 

240C 

120 

10 

OPOT 

TOO  62C30  120A 

'20  AC 

120 

5 

OPOT 

TD  33C1524D 

240C 

120 

10 

3P0T 

TD  33C60  240 

240C 

120 

10 

3P0T 

TO  33C180  240 

240C 

120 

10 

DPOT 

TD-63C1S  120A 

120AC 

120 

10 

3PDT 

TD  63C60  120A 

120AC 

120 

10 

3PDT 

TO  63C180  120A 

120  AC 

L 

120 

10 

3P0T 

10  Amp  DPDT  — 

MET  Series 

Low  cost,  excellent  repeatability  AC 
or  OC  inputs  available  to  A output 
rating  at  1 20VAC,  50-60  Hz  resistive 
Three  standard  delay  ranges  0 5 • 

15,0  5- 100.  100 -300  sec  1 

Accuracy  1 0N  of  nominal  setting 
Repeatability  IN  within  fixed 
conditions  MET-0  Series  Delay  on 
operate  MET-R  Series  Delay  on 
release  Termination  Radio  type  plug 
Shipping  weight  6 oz 

L-2  4 -W  19  -H29  GUARDIAN  ELECTRIC  MAMUf  ACTURtMR  COSSPAHV  Of 

*030  Wot  Spencer  Street  e Torrance  CA  SOSO 3 * (Z1 J: 


0 1-1  0 
10-10 
$0  50 
01-10 
10  10 
5 0 50 
0110 
1 0-10 
50  50 
0110 
10-10 
50-50 
0 110 
10-10 
50-50 
01  10 
1O10 
50  50 
0110 
10  10 
5 0 50 
01-10 
1.010 
5050 
1 10 
5-50 
10100 
1 10 
550 
10100 
1 10 
5-50 
10100 
1-i0 

5-50 
10  100 
05  100 
100300 
05-15 
05100 
100300 
05100 
0515 
05-100 
100  300 
05  100 
100300 
0 5 15 
05100 
100  300 
0515 
05100 
100  300 
0 5 30 

MS 
10-60 
50-160 
1-15 
10-60 
50  180 


5 Amp  DPDT  — 

TDO  Scries 

Economical  relay  rated  5 A at  120 
VAC  Standard  delay  range  0 5 - 30 
sec  Repeatability  5N  after  line 
interruption  of  IOC  ms  Termmaf'an  8 
pin  radio  type  plug  Shipping  weight 

6 oz 

L-2  6.T  — W-2  06  -H-2  38 


10  Amp  3PDT- 
TD  Series 

Accurate,  compact  time  deliy  on 
attract  AC  or  DC  inputs  available 
Three  delay  ranges  1-15.10-60. 
50  - 180  sec  Accuracy  5N  of 
nominal  setting  Repeatability  2N 
after  line  interruption  of  1 00  ms 
Termination  Solder  lug  Shipping 
weight  Soz 

L-1  7"— W- 1 58"  — H-3  0” 


CALIFORNIA  IMC. 
4*2  4*51 


SOLID  STATE  CONTROLS 


VOLTAGE  LEVEL  DETECTORS 


LOT/LDP  Senet 

Economical  detector*  combining  a peak 
detecting  voltage  differential  amplifier,  aignal 
amplifier  and  aoiid  stale  output  switch  auitabie 
tor  driving  a number  of  Ouardian  relay*  May  be 
used  a*  an  over  or  under  level  detector  Two 
unit*  form  band  pas*  or  pedestal  level  sensing 
May  be  used  with  TMT  TMP  Senes  timing 
modules  to  ignore  normal  tina  fluctuations  Four 
sense  levels  adiustabie  by  eiternal  resists  a 
86-135  VAC  at  50  00  Hi  20  30  VAC  at  50  00 
Hi  1 80- 250  VAC  at  50-00  Hi  20-30  VOC 
Termination  Solder  lug  (LOT)  or  radio  type  plug 
(LDP) 


24VAC 


120V  AC 
2 30V  AC 
24VDC 
24V  AC 
120V AC 
230V  AC 
’4VDC 


LOT  100  120A 
LOT  100  230A 
LOT  100  240 
LOP  100  24A 
LOP  100  I20A 
LOP  100  230A 
LDP  100  240 


PROTECTIVE  SENSORS 


90-125 VAC 
50  60H1 


1 20V AC  60M/ 
120V AC  400H; 
24VOC 

24V AC  A(1H; 
24VAC  400Hi 
120V  AC  60M/ 
120V AC  400H/ 
24VDC 

24VAC  60M; 
24V AC  400H; 


90  1 30V  AC 
90  130V  AC 

18  wnc 

■ 8 32VA*. 
1*  32VAL 
90  1 30V  AC 
90  130V AC 
18  32V  DC 
18  32V AC 
18  32V AC 


Manat  25  500")* 
01  1A  50  60H/ 
1-10A  50  60M: 

5 50A  5C-60M; 

10  100A  50  60H1 


120V AC  60H; 
120V AC  400M/ 
1 20V  AC  MC1L 
120VV,  400M/ 


MtewlW 

2 5 15VAC 
2 5-15VAC 
1 5V0C 
1 5VAC 
t 5VAC 


S3  610  120VAC  60M/  105  130VAC 
’S3  620  120V AC  400M/  105  1 30VAC 
'S3  300  24VDC  23  32V0C 
'S3  410  24V  AC  60H/  23  32VAC 
'S3  420  24VAC  400Hr  23  32VAC 


120V AC  60Hr 
120V AC  400H/ 
120V AC  60M1 
120V AC  400M1 


45  668- 
360  440H/ 
45  668/ 
360  4408/ 


AC  Current  Sensors  CSi  Sensor  witn 
CT 1 XFormer  ^ 

3- Phase  AV2  Series 

4- Wire  Phase 

Sequence  FSi  FS2  Series 

Adfustable  Frequency  PR  1 Senes 
Over-Voltage  VS1  Senes 

Under  Voltage  VS2  Senes 

Close  Differential 
Voltage  VS3  Seres 

CT1  L-1  87  -W-1  26  -h-1  00 
Sensor  L-1  58  -W-1  58  -H-300 


Industrial  sensors  with  3POT  1 0A  relay  in 
24VDC.  24VAC  and  1 20V AC  versions 
Transient  voltage  protection  2500  V 
(600  V on  AV2)  Life  expectancy  1 00  OOO 
operations  minimum  Termination 
Universal  0 110  tab*  for  socket  chassis 
mount  or  diroct  PC  mount  Shipping 
weight  5 oi 


SOLID  STATE  LOGIC  STEPPER 


120V  AC 
24V0I 
’ 20V  AC 
24VDC 
120V  AC 
24VDC 
120V  AC 
24V0C 


SLS  Series 

Industrial  steppers  accept  either  high  or  logic 
level  inputs  with  high  noise  immunity  Modular 
construction  for  versatility  May  be  paralleled 
or  cascaded  Self-steppers  available  10  or  20 
steps  Output  switch  on  each  step  rated  2WA  at 
120  VAC  Two  input  ranges  1 20  VAC  at  50-00 
or  400  Hi  and  24  VDC  Shipping  weight  1 5 oi 
L-60  -W  4 19  — H-3  0 (10 steps)  4 32  (20 
steps) 


SIS  110-1A211* 
SLS  120-2A111* 
SLS  120  1A211* 
SLS- 110-  251  lit 
SLS  110-1 521 1 1 
SLS  120  25111 t 
SLS- 120- 1521  It 
SIS  Connector  Kit 


OUARDIAN  ELECTRIC  MANUFACTURING  COMPANY  OF  CALIFORNIA  INC 

•OX)  Wmi  Spancar  siraai  • To»»anta  CA  SOS03  • <?<]|  M?  SSS1 


»Gulf  ♦ Western 

Manufacturing  Company 


Elec'ric  Vehicle  Components 


Bohn  Hoot  Transfer  Division 

'625  East  voo rhees  Street 
Oanviii#  Illinois  6' 832 
Telephone  217  446-3710 


neat  E»c*ang*rs 


a<f  liquid  to  air  and  liquid  to  liquid  dee’ gns  Custom  manufacture 


Michigan  Plating  A Stamping  Division 

i860  Aip.ne  Avenue  NW 
Grand  Rapids  Michigan  49504 
Telephone  616  363-4647 

■ ■ 1 11  11 

Fuel  Tanks  Supplier  to  automotive  industry  of  ternepiate  stamped  and  weided  tanks 


Automotive  Marketing  and  Engineering  Center 

Detroit  Sales  and  Engineering  OHice 
24114  Research  Drive 
Farmington  Hills  Michigan  46024 
Telephone  313/476-8140 


Reiays 

Miniaturised  '2 VDC  to  control  circuits  to  20  amperes 

Solenoids 

Build  to  Customer  requirements 

Switches 

Build  to  customer  requirements 

Transducers 

Current,  Position  Pressure  Speed  Temperature  Torque  Voltage  • Build  to  customer  requirements 

Vo  tage  Regulators 

I2VDC  lO  0 ’a-e 

Collyer  Insulated  Wire  Division 

100  Higginson  Ave 
Lincoln  Rl  02865 
Telephone  401/723-7800 


Apparatus  Cables 

Single  conductor.  Type  A 1 A 

IPCEA  S-28-357.  NEMA  WC-1  Underwriters  Lab  Sizes  »4  AWG  and  larger  Asb  covered  300V 
and  600V 

Appliance  Wires 

Single  conductor 

Collyer  P-400  THHN/THWN  PVC/NYLON  m those  sizes  which  are  19W  uncompressed 
U L Listed  Rate  AWM  105*C  Dry  and  80*C  n oil 

Control  Gabies 

Single  and  multi  conductor 

THERMOPLASTIC 

Collyer  C-141  — PZR  — PE/NYLON  condrs  PVC  Jacket  600V  1000V.  75*C 
Collyer  C-140  — PVC  insulated  and  jacketed  600V 
Collyer  C-143  — PE- PVC  conductors.  PVC  tacket  600V  1000V 
Collyer  C-153  - PE/NYLON.  PZR  90*C.  PVC  iecket  600V  1000V 
Collyer  C-154  — THHN  THWN  conductors  Type  TC  UL  Listed 
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^ t i Manufacture  g Company 

Collyer  Insulated  Wirt  Division 

100  Higginson  A>« 

Lincoln  ft  I 02865 
Telephone  401-723-7800 


Control  Cables 

THEBMOSET 

Coiiyer  C-150  C-151  XLP  msul  - PVC  or  Neoprene  |ecket  600V 
Coliyer  C-148  XLP  XMHW  FR-1  conductors  Type  T C U L Listed 

Collyer  C-191  EF’R  MVPALON  conductors  Neoprene  or  PVC  lacket  U L Listed  Type  T C 

Coliyer  C-190  EPR  msul  Mypaion  |acketed  eilra  — flame  resistant  tor  nuclear  station  use 

C-140  C-143  C-153  C-»50  C-151.  C-148  C-190  meet  IPCEA  NEMA  requirements 
| C-154  C-148  C-190  meet  UL  Type  T C requirements 

Machine  Tool 
Wire 

Single  conductor 

Coliyer  P-400  U L Type  THHN  THWN  when  supplied  with  19  wire  or  more  stranding  non 
compressed  has  U L Listing  as  MTW  90  C dry  and  60*C  in  oil  Must  be  specially  ordered 

Motor  Lead 
Cables 

Single  conductor  — Fleiible 

IPCEA  S-19-8'  NEMA  WC-3  RUB  msul  neoprene  lacket  OOCV  75*C 
JPCEAS  68-516  NEMAWC-8  E PR  msul  neoprene  or  hypak>n|kt  600V  1000V  2000V  90*C 
AAR581  3 Rub  nsul  Neop  |M  diesel  locomotive  cable  600V 
AAR 589  Hyps  on  msul . 600V  — Also  1000V  non  AAR  spoc 

1 ""  ^ 

Traction  Cable 

Single  conductor 

Collyer  Track  Sta-  EPR  insulated  Neoprene  iacketed  1000  volt 

Also  XLP  insulated  & EPR  Insulated  manufactured  to  any  Transit  company  s specifications 
600V  1000V  2000V 

Trty  Cable 

Multi  conductor  power  and  control  — U L Listed  Type  TC  per  NEC  article  340 

c-148  XLP  XHHW  c»-1  conductors  PVC  jacket  600V 

C-154  THWN  THHN  conductors.  PVC  |acket  600V 

C-191  EPR  Hypaion  Fft.  t conductors  Neop  or  PVC  iacket  600V 

Eagle  Signal  Corporation 

8004  Cameron  Road 
Austin  Teaas  78753 
Telephone  512  837-8300 

in  connection  with  the  G-W  i\r  z chloride  battery  program  Eagle  Signal  is  currently  developing 
a battery  charger  Basic  specifications  are  given  below  Custom  chargers  or  adaptations  of  the 
basic  charger  will  be  considered 
Basic  Specifications 

Battery  Charger 

AC  Input  Voltage 
DC  Rating 
Control  Range 

Cooling 

Transformer 

Circuit  Configuration 

Oft  Board  Design 

230  VAC  Single  phase  60H* 

140VDC  85  amperes  continuous 

From  10%  voltage  and  current  to 

100%  voltage  and  current 

Convection 

Class  H insulation 

Class  B temperature  rise 

Single  phase  full  wave  thyristor  bridge 

on  secondary  side  of  rectifier  transformer 

Controllers  Motor 
Variable  Speed 

DC  traction  motor  controller  now  under  development  Custom  manufacture 

DC  DC  Converters 
(on  board) 

Under  development  Custom  manufacture 

Eagle  Signal  Industrial  Controls  Division 

736  Federal  St 
Davenport  I A 52803 
Telephone  319  326-8111 


For  very  competitive  specifications  and  prices  contact  EAGLE  SIGNAL. 
925  Lake  Street  Baraboo  Wisconsin  53913  Telephone  (608)  356-8321 


DESCRIPTION 

! CONFIGURATION 

POLES 

AMPERES 

Control  Relays 

GENERAL  PURPOSE 
6/12  24  120  240  VAC 

Open  Type  solder  lug 

1.  2 3 

5.  10 

8/12  24  48  110  VOC 

Open  Type  quick  disconnect 

1.  2.  3 

5 10 

Open  Type  printed  Circuit 

1.  2 3 

5.  10 

Enclosed  Plug-m  Octal  Base 

1.  2.  3 

5 10 

Enclosed  Plug-m  Octal  base  w light 

1.  2.  3 

5.  10 
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Manutact'  mnfl  Company 


Control  Belays 


Eagle  Signal  Indu.trlal  Control.  DWi.lon 

736  Fede<  ai  St 
Davenport  IA52J^ 
telephone  316  326-611' 


DESCRIPTION 

economy 
6/12/24/120  240/\  AC 
6/12/24/46/110  VOC 

SQUARE  BASE 

6 12  24/120  240  VAC 
6/12/24/46/110  VOC 

LATCHING 
6/12/24/120  240  VAC 
6/12/24/46/110  VOC 


POWER 

6/12/24  120  240  VAC 
6/12/24/46/110  VOC 


MINIATURE 
6/12/24/120  VAC 
6/12/24/46/110  VDC 

PLATE  CIRCUIT 
1,000.  2,500,  5,000; 
10,000;  20.000  ohms 
DC  Only 


I CONFIGURATION 

Open  Type  solder  lug 
Enclosed  Ptug-m  Octal  Base 


Open  type  plug-m 


Open  Type  solder  lug 
Open  Type  solder  lug 
Open  Type  plug-m 
Open  Type,  plug-m 

Open  Type 
Open  Type" 

Open  Type 

Open  Type  plug-m 

Open  Type  solder  terminate 

Open  Type  solder  terminate 

Open  Type  solder  lug 
Open  Type  quick  disconnect 
Open  Type  printed  circuit 
| Enclosed  plug-m.  octal  bas 


POLES 

1.  2 3 
1 2 3 

1.  2.3 


1,  2.  3.  4 5 6 

1 2 3 4 5 6 
1,  2 3 4 5 
1.  2.3  4 5 


1 

1 

1 

2 and  4 


SENSITIVE 
1 000;  2.500;  5,000; 

10  000;  20.000:  40  000  ohms 


Open  Type  solder  lug 
Sen  Type  187  quick  disconnect 
Open  Type  printed 
Enclosed  plug-m  octal  base 

•Normally  op#"  UoutXa 
All  olti»'«  !'«■•<»  


interval  (Beset) 
Time  Delay  Belays 


Hi-Accuracy  "ON 
Dalay  Solid  Stata 

Translstorliad 

■ON"  Delay 

Translstorliad 

•OFF"  Dalay 
Pneumatic 


Single  Switch 

Reset 

Manual  Sat 


Versatile 

inexpensive 

Accurate 


Panel  Mount 


CG400 

CG10 


1.  2 3 
1 2 3 
1.  2 3 
V 2.3 


1.  2.  3 
1.  2 3 
1 2 3 
1 2.3 


amperes 

I 30 
10 


5.  10 


2 Sec  to 
120  Sec 

2 Sec  to 
60  Sec 


♦ IS  at  102  to 
132V  Variation 

?2*k 


60  MS 
50  MS 


CG300 

10  Sec  to 

‘24k 

125  MS 

60  Sec 

AF4 

0 2 Sec  to 

♦ 15S  ot  the 

0 5 Sec  Max 

60  Sec 

Avg  Time 

Sen  mg 

HO 

14  Sec  to 
110  Mm 

V jS  ot  Total 
Scale 

0 2 Sec 
or  Less 

AB 

5 Mm  to 

| N/A 

N/A 

60  Hrs 

BR1 

i 2 

5 Sec  to 
60  Mm 

3 5S  ot  Full 
Scale  Setting 

0 5 Sec  at 
Ma*  Setting 

BR3 

5 Sec  to 
60  Mm 

*.S  ot  Full 
Scale 

250  MS  at 
Max  Setting 

BR4 

5 Sec  to 
60  Mm 

3 5S  ot  Ful' 
Scale  Setting 

0 5 Sec  at 
Max  Setting 

120V 
50/60  Hi 

120V ♦ 15H 
104k 

50  60  Hi 

120  V 
50 '60  Hi 

120  240V 
50/60  Hi 
12  24  120 
240V  DC 

120  240V 
50/60  Hi 

120  240V 
50  60  Hi 

120  240V 
50  60  Hi 

120  240V 
50'60  Hi 

120.  240 V 
50  60  Hi 


10  Amp  120VAC 


OPDT  10  Amp 
120V AC 

1 SPDT  10  Amp 
120V AC 


1 SPOT  10  Amp 
120VAC 

SPOT  15  Amp 
I 120V  AC 

10  Amp  < HP 
120.  240V AC 

| 10  AMp  • HP 
I 120.  240V AC 

10  Amp  * HP 
120,  240V AC 


RE- 


G,  Gulf  • 

4 i • Manufacturing  Company 


interval  (Reset) 
Time  Delay  Heays 


Control  Unit 
Non  Illuminated 


Control  Unit 
Illuminated 


Electrical 

Connectors 


Eagle  Signal  Industrial  Controls  Division 

736  Federal  St 
Davenport  I A 52803 
Telephone  319  326-6111 


Push  Button 

191 

8 Sec  to 
16  Hr* 

r>S  of  Full 
Scale 

Push  Button 

120  240V 
50  60  M/ 

10  Amp 
120  240VAC 

Push  Button 
Pneumatic 

66 

0 5 Sec  to 
60  Sec 

♦15S 



Push  Button 

120  240V 

1 SPOT 
Switch  15 
A.np  ’»  HP  120V 

DESCRIPTION 

Round  Momentary  Pushbuttons 


SERIES 

AF  AE  AH  AS 


CONTACT  BLOCKS 

N C 3BT  NO  Early  Make 

NC  3BC  NC  Early  Break 


-IBM 

3BL 


Square  Momentary  Pushbuttons 


BE  BE 


Special  Pushbuttons 
Mushroom  Momentary  Operators 


AP  At  AK  BT 
AM  AD  AB  AR  AJ 


TRANSFORMER  WITH  6V  LAMP 

120V  3LT-A 

240V  3LT-C 

480V  3LT-F 


Maintained  Operators 
Single  Rod  Selectors 
Twin  Rod  Selectors 


WV  WG.  WC  WT  WW 
SA  SL  SV 
TK  TL 


Pushbuttons 


LO  SO  MO 


LENS  AND  CAP  COLORS 

Red  White  Gray 

Green  Clear  Blue 

Amber  Black  Orange 

LEVER  TOGGLE  KNOB  COLORS 

Black  Red 


Maintained  Operators 
Pilot  Lights 


LB 

PA  PB  PJ  PK 


ALUMINUM  LEGEND  PLATES 

Natural  ' egend  on  Black  Anodued 
46  Standaro  Legends 
4 Styles  8 Sires 


PF  PG 


Elco  Corporation 

2250  Park  Place 
El  Segundo  CA  90245 
Telephone  213  675  3311 


PC  Board  Card  Edge 

For  1/16  PC  card 
Bifurcated  Bellows  Contact 

Ten  series  available  with  current  ratings  from  3 to  5 amps 
Contacts  on  100  » 200,  125  * 250,  156  * 200  spacmgs 
Gold  plating  10  microinches  over  nickel  of  30  to  100  micrometres 
Phosphor  bronze  contacts 

Diallyl  F*thalate  polyester  and  phenolic  insulators  available  MIL  M 14F 
and  UL  94V0  where  applicable 

Crimp  F’C  Card  Edge 
PC  Varicon  Connectors 

6 to  10  amperes  current  rating 
T uning  fork  design 

Wire  wrap  wire  crimp  and  solder  type  tails 

Meets  MIL  E 5400  MIL-E-8189  MIL-T-21200  MIL-E- 19600  specifications 
Various  configurations  and  custom  designs 

2 Piece  Metal  to  Metal  Connectors 
3 to  5 amperes  rating 

Rack  and  Panel  Connectors 
High  Density  Metal  to  Metal  PC  Connectors 
Military  Weather  and  Moisture  Proof  Pin  Connectors 
Transistor  PC  Sockets 
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MAGNECRAFT  MEANS  LEADERSHIP 
IN  RELAYS 


Thit  pocket  guide  it  your  introduction  to  the 
broadest  relay  line  in  the  industry.  All 
standard  models  are  in  stock  tor  immediate 
delivery. 

The  switching  capabilities  ol  this 
remarkable  family  of  products  begins  with 
relays  rated  for  loads  of  SVDC  and  only  a 
Milliamp  of  current;  and  extends  thru  to 
relays  conservatively  rated  for  60Ampt  t* 
480V AC  The  maior  product  groups  are  listed 
below  for  your  convenience 


Subsidiaries  aisd  Divisions 


Magnecratt  Corpoiate  and 
Engineering  Plant 
Magnecraft  Montrose  Plant 
Magnecraft  International,  Inc 


■ I ow  Profile  Relays  ■Coaxial  A H F 

■ DIP  Heed  Relays  Switching  Relays 

■ MIP  Reed  Relays  ■Solid  State  Relays 

• SIP  Peed  Relays  ■ Metrury  Displacement 

■ Miniature  Punted  Relays 

Circuit  Relays  ■Miniature  Indostnal 

■ 1 ime  Delay  Relays  Relays 

■ Sensitive  Relays  ■ General  Purpotr  A 

■ Military  Relays  Powei  Relays 

■ lleimetically  Sealed  ■ Telephone  Type  Relays 

Relays  ■ High  Voltage  Relays 


Magnartaft  El  Paso  Warehouse 
MEC  dr  MEXICO  S A de  C V 
Magnecratt  de  MEXICO  Plant 


STOCK  RHAV 


0 Selection  Broadest  b.e  in  the  Indus 
try  Over  800  different  stock  relays  to 
choose  from  Unlimited  capability  on 
custom  requirements. 

• Quality  Construction  t arh  relay  is 
constructed  of  the  finest  materials 
available  Rigid  quality  control  pro 
cedures. 

0 Fries  An  Magnecraft  relays  are  com 

petitively  priced 

0 Delivery  — Our  nationwide  .Mid  over 
seas  distributors  maintain  a large 
Magnecraft  inventory  for  immediate 
delivery  Prompt  delivery  on  factory 
direct  orders 

0 FREE  Engineering  Assistance  Over 
30  years  of  highly  qualified  relay  and 

^ systems  design 


Alan  necraft 

*»li«f  »»if  C DM  W«N« 

5575  NORTH  LYNCH  CHICAGO,  ILi  INOIS  606J0 
31?  ?82  5500 


DIP  RELAYS 


Magnet  raft  DIP  Relay*  (dual  mime  parkages) 

Immersion  proof  Molded  epoxy 

Packaging  H Pin  Dual  Inline  standard 

Control  Voltage  5.  6.  12.  24  VDC  standard 

Standard  Contact  T vim 

SPST  NO.  DPST  NO.  SPST  ■■■■ 

NC.  SPDT.  DPOT  SPST  TT" 

NO  Mercury  Wetted,  SPST 

NO,  Position  Free  Mercury  K 

Options  A Internal 
Clamping  diode  H Electro 
static  shielding  C 14  Pin 
Ar\«  menu 


Magnecratt  Mip  Relays  (molded  inline  packages) 
Immersion  proof  Molded  epoxy 
Packaging  6 and  8 Pin  Molded  Inline  standaid 
Control  Voltage  5.  12.  24,  VDC  standard 
Standard  Contact  Ty>>es 

SPST  NO.  SPST  NC.  SPOT.  . 

DPST  NO.  DPDT,  3PST 
NO 

NO  and  SPOT) 


MIP  RELAYS 


Position 
I n r Mercury  Wetted 
(SPST  NO) 

Options  A Internal 
Clamping  diode  B Electro 
static  shielding  C Compact 
Printed  Circuit  Mounting  on 
either  1”  x 100  pin  spacing 
or  1"  x 150  pin  spacing 


s*“»'T«rc*r> 


Miniature  Industrial  Relays  are  designed  and  engine 
ered  to  meet  the  requirement  for  a 2 to  8 pole,  DPDT 
relay  where  space,  weight,  and  cost  are  import 
ant  factors.  Rated  at  3 or  5 amps,  these  relays  are 
available  with  printed  circuit, 

solder,  and  plug  in  mountings  HHHpnVS 

■ . • At 

DC  opeiation,  and  also  in 
sensitive  and  ultra  sensitive  vei  _ 

sions.  Mating  sockets  for  Ml  «|  . g 

versions  are  available  UL  Sfe 

I SA  ii*i  t * l iimI  *s|  | 

(DC  only)  *' 


I 


LOW  PROFILE  RELAYS 


CLASS  63 


Magnecraft  Low  Profile  Relays  are  designed  to  serve 
the  requirements  of  close  rack  mounting  of  printed 
circuit  boards  Rated  at  2 amps  for  DPDT  , 4PDT,and 
6PDT  application  Another 
version  is  rated  at  8 amps 
with  SPDT  contacts  All 
are  available  for  DC  oper 
ation  only,  UL  recognized 
and  CSA  certified 

IVlaq  nacraft 

A*lilCf»rC  I OM*aiy  v 

5575  NORTH  LYNCH, CHICAGO.  ILLINOIS  60630 
312  282  5500 
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CLASS  78  GENERAL  PURPOSE 
INDUSTRIAL  RELAYS 


Widely  used  General  Purpose  Industrial  Relays  are 
interchangeable  with  all  comparable  types  Contacts 
range  from  1 to  10  amps,  DPDT  or  4POT.  Avail' 
able  in  plugin,  solder 

DPDT  or  printed  circuit,  i ^ — 

or  quick  connect  termin 

als  Alsu 

versions.  or  DC  opet 
ated  Dust  proof  cover 

Mating  sockets  available  f| 

UL  recognized  and  CSA  ™ _ 

> . M.tied  Pj  e 


GENERAL  PURPOSE  & POWER  RELAYS 

/rr\  . . CLASS  88 


General  Purpose  and  Power  Relays  are  available  in  a 

wide  variety  for  many  commercial,  industrial,  elec 

Ironic,  and  other  applications.  Contacts  are  rated 

from  10  to  50  amps  at  28VDCor  115/220VAC  with 

a large  selection  of  contact  I 

combinations  Over  518  dif 

ferent  types  offered  from 

stock  Multiple  and  auxi 

liary  contacts,  magnetic  blow  ■ 

out  for  DC  switching,  latch  ^ . L.  JKs 

mg,  indicators,  test  buttons. 

enclosed  plug  in  or  stud 

mounting  and  hermetically  [ ^ 

sealed  Most  are  UL  and  CSA  *“ 

type*. 


2 and  10  amp,  general  purpose,  high  current.  Mini 
ature  Printed  Circuit  Relays  They  are  versatile,  pro- 
vide long  life  and  reliable  performance.  Designed  for 
continuous  duty  operation. 

Single  and  double  pole  ver  

sions.  UL  recognized  and 
CSA  certified.  Dust  proof 
cover.  DC  operation  only 


<§ 


Maqnacraft 

^Plsacraic  COMPANr 


5575  NORTH  LYNCH. CHIC  AGO.  ILLINOIS  60630 
312  282  5500 
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MERCURY  DISPLACEMENT  RELAYS 


Available  at  1,  2 or  3 pole,  normally  open,  or  nor 

mally  doted  relayt.  Mercury  Ditplacement  Relays 

twitch  up  to  60  amps  Liquid  mercury  turnithet  a 

new  set  of  contact  surfaces 

after  every  operation.  Per 

petually  self  renewing,  mer- 

cury  cannot  pit,  weld,  dis 

integiate  or  oxidi/e  Her 

metically  sealed  twitch  for 

silent  ability  - | 

and  long  life  UL  recog  U fc.- 

m/e  listed  and  CSA  certified  a*  k 


raO 


TELEPHONE  TYPE  RELAYS 


Telephone  Type  Relayt  are  one  of  the  most  reliable 
and  versatile  designs  in  use  today  Ideal  for  situations 
requiring  multi  pole  switching,  they  allow  intermixing 
of  contact  materials,  si/es  and  cortact  forms  (A.  B, 
C and  01  on  the  same  relay  and  different  current 
loads  (dry  circuits  to  SO 

amps).  Available  with  AC  nnw«»»  mi  wi«' 

or  DC  coils  and  up  to  8 

poles.  Special  configure 

tions  can  be  designed  or 

intermixed  to  meet  cus 

tomer  requirements.  Also  . 3 

available  with  mechanical 

latching,  time  delay  and  * 

in  hermetically  sealed  ver  

sions. 


Xlaq  near  a Ft 

Ik  ic  rBiC  c om» a\v 

5575  NORTH  LYNCH, CHICAGO.  ILLINOIS  60630 
312  282  5500 
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Midland  Rost  Corporation 

Midtax  Division 

1650  Tower  Boulevard  North  ManKato,  MN  56001 

5071625-6521 


Midtex  Industrial 
Power  Relays 


Midtex.  Incorporated  has  manufactured  contact  switching  devices  for  over  60  years  While  relays  as  such  have 
been  manufactured  by  Midtex  since  the  early  years  o*  World  War  II.  the  Company  is  probably  more  well  known  for 
its  broad  line  of  modern  style,  general  purpose  industrial  grade  relays,  both  in  the  low  level  to  10  ampere  contact 
switching  category,  and  in  the  20  to  50  ampere  power  switching  range  of  products  Both  categories  of  products 
have  added  a new  dimension  to  reliable  switching  in  mass  produced,  economical  versions  of  relatively  compact 
state-of  the  art  assemblies  Essentially  all  of  the  devices  described  herein  are  recognised  under  the  Component 
Program  of  Underwriter's  Laboratories.  Incorporated,  and  Canadian  Standard  Association 

Midtex's  manufacturing  process  is  heavily  vertically  integrated,  comprised  of  stamping  and  punch-press 
operations,  plastic  molding  and  high  speed  coil  winding,  and  a wide  variety  of  custom,  in  house  developed 
automated  assembly  equipment.  The  magnitude  of  this  integration,  coupled  with  rigorous  quality  assurance 
standards  on  purchased  raw  material  and  in  process  operations  insures  our  customers  the  utmost  in  product 
quality. 

Our  applications  engineering  and  sales  support  staff  are  experienced  and  ready  to  assist  you  in  the  relay 
selection  process,  to  assure  the  optimum  economic  and  technical  choice  of  product  for  even  the  most  demand 
mg  of  applications. 

This  catalog  section  presents  electromechanical  power  relays  in  the  20  to  50  ampere  switching  range. 


I 
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Midtex  General  Purpose 
Relay  Selection  Factors 


Midland  Ross  Corporation 

Mldtsi  Division 

1650  Tower  Boulevard  North  Mankato.  MN  56001 

507/625  6521 


The  selection  process  for  a relay  generally  involves  an  analysis  of  six  maior  parameters 

1.  The  environment  in  which  the  device  will  function. 

2.  The  mechanical  aspects  sought,  including  size.  method  of 
mounting  and  termination  options 

3.  The  input  power  requirements,  whether  AC  or  DC 

4 The  contact  load  switching  requirements 

5 Speed  of  response 

6 Reliability  requirements  over  useful  life 


ENVIRONMENT 

Midtex  offers  general  purpose  industrial  relays  in  open  style,  dust  covered  or  hermetically  sealed  options  The 
open  style  and  dust  covered  versions  are  suitable  for  almost  all  industrial  applications  Dust  covers  protect  the 
contact  system  during  handling,  installation  and  unexpected  abuse  in  the  field  While  a contact  chamber  that  is 
free  to  ‘breathe''  is  often  desirable,  printed  circuit  relay  dust  covers  can  be  quasi-sealed  to  preclude  certain 
amounts  of  flux  contamination  during  printed  circuit  board  assembly. 


MECHANICAL  ASPECTS 

The  general  purpose  relays  described  herein  are  of  three  basic  sizes,  as  determined  by  the  number  of  contact 
poles  and  rated  switching  current  of  the  contacts  The  methods  of  mounting  range  from  printed  circuit  board 
mounting  to  meial  frame  or  socket  plug  in  A variety  of  terminations  are  available  to  suit  most  any  need, 
including  solde;  lug.  and  quick-connect,  printed  circuit  tab.  octal  plug-in  and  wire  wrap  terminations 


POWER  REQUIREMENTS 

General  purpose  relay  operating  power  requirements  are  normally  defined  in  terms  of  an  operate/release  voltage 
or  current  level,  rather  than  in  terms  of  a power  input  level  Circuit  parameters  should  be  reviewed  to  insure  that 
even  under  extreme  limits  of  ambient  and  self-heating  temperatures  and  voltage  variations  that  a sufficient  level 
of  overdrive  is  supplied  to  the  relay  coil  to  insure  adequate  operation 


SPEED  OF  RESPONSE 

General  purpose  electromechanical  relays  are  normally  designed  to  operate  in  the  10  to  30  millisecond  range, 
when  operated  at  nominal  voltage  and  at  25*  C.  This  operate  time  is  defined  as  the  time  from  coil  power  applied 
to  the  time  of  first  contact  closure,  contact  bounce  will  generally  persist  for  up  to  two  or  three  times  the  first 
closure  period,  and  in  most  instances  is  not  an  objectionable  factor 


CONTACT  LOADS 

The  contact  switching  capability  of  the  general  purpose  relays  described  herein  range  from  low-level  (dry  cir- 
cuitry) to  20  amperes,  depending  upon  the  device  selected  and  the  choice  of  contact  material.  Reference  should 
be  made  to  the  individual  specification  sheets,  which  describe  the  contact  capabilities  of  each  product  type 


RELIABILITY 

Life  expectancy  of  the  mechanical  srjtem  on  the  relays  described  in  this  section  are  typically  in  excess  of  10 
million  operations  While  contact  reliability  is  a function  of  contact  load,  electrical  life  is  generally  defined  in 
terms  of  100,000  operations  at  the  rated  loads,  as  presented  on  the  individual  product  specification  sheets. 

E2 
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Midland  Ross  Corporation 

Midtax  Division 

1650  Tower  Boulevard.  North  Mankato.  MN  56001 

507X25-6521 

General  Purpose  Relay  Selection  Factors  continued 
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CONTACT  MATERIALS 

GOLD  ALLOY 

For  use  at  switching  levels  from  dry  circuit  to  0 5 amp  where  contact  resistance  must  be  very  low  and  stable  in 
the  presence  of  potentially  contaminating  atmospheres  Gold  has  the  best  resistance  to  surface  film  formation 
under  adverse  environments,  therefore,  maintaining  low.  stable  contact  resistance  even  when  very  light  contact 
forces  are  present  However,  it  is  high  in  cost  and  shows  poor  resistance  to  material  transfer  especially  at  higher 
DC  currents  and  poor  resistance  to  welding  or  sticking  and  mechanical  wear 


PURE  FINE  SILVER  GOLD  FLASHED 

Generally  applied  in  circuits  switching  at  intermediate  levels  (100  to  500  ma  ) to  5 or  10  amps  (depending  on  con- 
tact size)  and  where  inrush  currents  are  nomina1  Silver  is  an  excellent  general  purpose  contact  material  being 
low  in  cost  and  having  good  resistance  to  film  formation  except  in  the  presence  of  sulfur  compounds  wherein  the 
gold  flash  protects  it  during  storage  Heavier  coatings  of  gold  such  as  used  on  the  diffused  gold  over  silver  con- 
tacts provide  a low  cost  method  of  switching  low  level  loads  if  some  variation  in  contact  resistance  is  allowable 
Silver  also  has  fair  to  good  resistance  to  erosion,  material  transfer  and  welding  or  sticking  Silver  has  the  highest 
electrical  and  thermal  conductivity  thereby  producing  the  least  heat  at  the  contact  interface  for  a given  current 
and  contact  size  of  any  of  the  contact  materials  available  today 


SILVER  CADMIUM  OXIDE 

A semi-refractory  material  having  excellent  resistance  to  welding  or  sticking  and  erosion  It  is  generally  used  in 
intermediate  to  high  load  current  circuits  where  high  inrush  currents  occur  as  in  switching  tungsten  lamps, 
capacitors  or  motors,  or  where  heavy  arcing  occurs  as  in  breaking  inductive  loads  Silver  Cadmium  Oxide 
contacts  are  also  used  in  some  low  level  circuits  where  comparatively  large  variations  in  contact  resistance  are 
acceptable,  however,  relatively  high  contact  forces  are  required  to  obtain  reasonably  low  contact  resistance. 
AgCdO  is  comparable  to  pure  fine  silver  in  cost  making  it  also  a fairly  good  general  purpose  contact  material. 

CONTACT  ACTION  NOMENCLATURE 
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THE  TOTAL  RELAY  COMPANY 


Midland  Ross  Corporation 

Midtai  Division 

1650  T jwer  Boulevard  North  Mankato.  MN  56001 

507/625-6521 


INDUSTRIAL  RELAYS 
MERCURY  WETTED  RELAYS 
TIME  DELAY  RELAYS 
COAXIAL  RELAYS 
SYNCHRONOUS  MOTOR  TIMERS 
GENERAL  PURPOSE  RELAYS 
SOLID  STATE  RELAYS 
DIP  RELAYS 

MICROINTERFACE  v MODULES 


Through  its  AEMCO  Division.  Midtex,  Inc.  has  manufactured  electromechanical  components 
for  over  60  years.  By  specializing  in  quality  products  with  unique  engineering  content,  Midtex 
has  earned  its  recognition  as  the  TOTAL  RELAY  COMPANY  and  now  offers  one  of  the 
broadest  relay  product  lines  in  the  industry  Midtex,  Inc.  also  manufactures  telephone  grade 
transformers  and  digital  and  analog  microinterface  modules  for  microprocessor  interface 
applications. 


GENERAL 

PURPOSE 

INDUSTRIAL 

RELAYS 


MERCURY- 

WETTED 

RELAYS 


P8-PAGE  CATALOG 


16-PAGE  CATALOG 


- * 

• * r. 


MiSHX  •5A> 


SOLID  STATE 
TIME  DELAY 
RELAYS 


16-PAGE  CATALOG 

Shown  above  are  just  three  of  the  many  specialized  product  catalogs,  which  describe  in  detail 
the  mechanical  and  electrical  parameters  of  Midtex.  Inc.  products. 
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The  Prestolite  Company 


DATA  SHEET 


Company  Name  - 

Company  Phone  Number  - 

Name  of  Items  - 

DC  • DC  Converters  (on  board) 

Relays,  AC  & DC  (up  to  300V,  AC  & DC) 

Solenoids 

Switches  (6-3000V,  1-20  Amp,  AD&DC) 

Transducers,  Control  Current 
Voltage  Regulators 

Production  Status  of  Above  Items  - 


Prestolite  Electronics  Div. 
an  Eltra  Company 
511  Hamilton  Street 
Toledo,  OH  4369 4 

419/255-4068 


Low  Power  (Instrument  lighting 
only) 

Low  Voltage,  only  i.e.  6 to  24 
volt  (horn  relays,  etc.) 

Up  to  72  Volt}  SAZ,  SBC,  SAW, 
SAS,  etc. 

High  Current  low  voltage  push 
type  switches 

Brush  Wear  Indicators 

Generator  & Alternator 
Voltage  Regulators  for  6 to  36 
volt  applications 
Solid  state  and  Electro 
Mechanical  types,  i.e.  VSH,  VBC, 
VCA,  etc. 


All  are  currently  in  production 
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K SERIES 

TERMINAL  LAYOUT 
(TERMINAL  END  l 


PLUG  IN  CIRCUIT  DIAGRAMS 
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K hum  relay  hat  a multi  ikw*  twitching  arrangement  - SPOT,  DPDT,  and/or  3PDT  delay  it  available  in  AC  or  DC  operation 
at  any  voltage  up  to  220  Vo.ts 

Termination  it  available  in  ID  tolder  lug  terminal!;  (2)  3/16"  quick  connect  terminalt.  and  (31  printed  Circuit  terminals 
Relay  it  alto  available  at  a plug  in  unit  - 8 pin  or  11  pin  octal  plug  configuration  - and  encaptulated  in  a clear  plattic  cate 
K tenet  relay  it  Underwriteri'  Laboratories  Inc  (UL)  and  Canadian  Standard!  Attociation  (CSA)  recognized  under  the  com 
ponent  liitingt 

Engineering  recommendations  quotation!,  and  delivery  tchedulet  immediately  available  upon  requett  Relayt  can  be  cuttom 
built  to  molt  any  tpecial  requeit. 


(Tel.  312-252-2700) 
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1310-12  NORTH  PULASKI  ROAD  • CHICAGO.  ILLINOIS  60651 

anufacturers  of  "Lqjjw-Cost  Relays.  Colls.  AC  Buzzers.  Mechanical  Leaf  (Blade)  Switch  Assemblies 
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DC  OPERATION 

AC  OPERATION 
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FEATURES 


1 Available  in  SPOT.  DPDT,  3PDT  (1  Form  C,  2 Form  C,  3 Form  Cl  contact 
combination 

2 Standard  terminals  .187"  tab  type  for  quick  connect  or  solder  lug  connection 

3.  Contact  capability  up  to  10  amperes  9 28  VDC  or  240  VAC  for  3 Form  C; 
up  to  15  amperes  for  1 or  2 Form  C. 

4 Relay  is  recognised  by  the  Underwriters'  Laboratories,  Inc  , and  the  Canadian 
Standards  Association  under  the  component  program  listing 
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(Tel.  312-252-2700) 
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1310-12  NORTH  PULASKI  ROAD  • CHICAGO.  ILLINOIS  $0651 

Manufacturer*  of  "Low-Co*r  Relay*.  Coil*.  AC  Buzzer*.  Mechanical  Leaf  (Blade)  Switch  Assemblies 
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Thu  unit  it  a two  (2)  coil  machamcal  LATCHING  (INTERLOCK)  RELAY  whose  function  it  to  transfer  and  hold  contact 
changeover*  without  any  power  being  continually  appliad.  A tingle  pulte  operates  one  relay  tatting  the  latch  mechanitm, 
another  tingle  pulte  to  the  other  coil  releases  the  original  latch 

FEATURES 

1.  Two  coil  and  two  individual  putting  circuits. 

2 Any  contact  combination  up  to  4 POT,  2 POT  maximum  on  each  relay. 

3 Contact  capability  up  to  10  amperes  • 28  VDC  or  240  VAC. 

4 Unit  it  recognired  by  the  Underwriters’  Laboratories.  Inc.,  and  the  Canadian 
Standard  Association  under  the  componer*  program  listing 


(Tel.  312-252-2700) 
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1310-12  NORTH  PULASKI  RpAD  • CHICAGO.  ILLINOIS  60651 

Manufacturer*  ol  "Low-Coat"  Relays,  Coils.  AC  Buzzers,  Mechanical  Leaf  (Blade)  Switch  Assemblies 
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Series 

30  AMP 

r ^ 

A 

SD 

4 4 
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GENERAL  PURPOSE  14  2 POLE 

425HXX 


42SXBX 


Type  425  power  relays  ».e  modem,  low  cost  general  purpose 
relays  available  in  many  configurations  Enclosed,  snap 
action  auxiliary  contacts  are  available  as  an  option 

High  inrush  models  are  al60  available  Any  ol  the  contacts 
can  be  specified  tor  loads  up  to  250  amps  inrush  when  con 
tacts  make  and  20  amps  carrying  For  multi  pole  relays. specify 
which  contacts  require  high  inrush 


CONTACT  RATING  (silver  .admiurn  oxide  contacts) 

Type  load  2SVdc  l20  240Vec  USVdc  SOOVsc 

"Hot  Resistive  30A  30A 

Armature  Motor  <60%PF)  — IMP  — — 

(MOV) 

insulated  Resistive  304  30A  * tOA 

Armature  Motor  (00* . "Ft  — IMP  - - — 

(000V) I 

'Contact  rating  tor  modols  with  pm  Mowouts 

Contacts  12SVdc 

NO  5A 

NC  10A 

NOTE  For  220  Vdc  usa  6 000  ohm  5 watt  rasistor  in  senes  with  coil  ol 
12SVdc  relay 


MODELS  AVAILABLE: 

Type  No  Contact  Arrange 

"Hot"  Armature  ~ypes  (300V) 


Dim.  Fig. 


425AXX 

425XXA 

425XAX 


SPSTNO 

SPST-NC 

SPOT 


425HXX  SPST  NO  DM 

425XXH  SPSTNCOB 

425XHX  SPOT  DB 

Insulated  Armature  Types  (600V) 


GENERAL  SPECIFICATIONS 
U.L.  Listed 


C S A Listed 
Dielectric 


Operate  Time 

Release  Time 
Ambient  Temperature  Range 


425HXX2 

425XXH2 

425XHX2 

425BXX 

425XXB 

425XBX 


3PST  NO  DM 
SPSTNCDB 
SPOT  DB 

DPST  NO 
DPST  NC 
DPDT 


Lite  Expectancy: 


Terminals: 


Options: 


it  arc  extinguishing  permanent  magnet  blowouts  are  requir'd 
for  the  relays  listed  at  left  below,  the  relays  listed  a*  r.ynt  must 
be  substituted 

Types  without  blowouts  Substitute  Types  w/blowouts 

425AXX  425HXXS9 

425XXA  42SXXH69 

425XAX  425XAX269 

42SXHX  425XHX2-69 


DIMENSIONS 


Basic  Types— File  No 
EI3224A  Features  18  and/or 
90— yellow  card.  U L Listed 
Component 
File  No  LR9494 
2500Vac.  60Hz.  between 
mutually  insulated  current 
carrying  parts  and  all  current 
carrying  parts  to  ground 
30  ms  typical 
15  ms  typical 

AC  Relays  -55*  to  ♦ 45‘C 
DC  Relays  -55*  to  ♦ 8C*C 
Mechanical— 1C  million  opera 
tions.  minimum.no  load 
100.000  operations,  minimum, 
at  rated  :oaas 
Screw  terminals  (8  32  con 
tacts.  6-32  co>l)  are  standard 
0 25"  Quick  Connect  Ter 
minals  Add  suffix  18 
SPDT  Aux  Contacts  suftix  90 
PM  Blowouts  for  dc  suffix  69 


— $- 


M CON’»C’l 

• xMO 


Voltage 

AC.  50/60  Hz  (9  XVA) 

mA  -t- 

DC.  (2.0  W) 

mA  -O- 

e 

1600 

086 

33? 

18 

12 

820 

32 

169 

71 

24 

410 

12 

64 

288 

120* 

85 

290 

1821 

6050 

240 

43 

1200 

— 

— 

480" 

22 

4500 

1 

— 

'U.L  and  CSA  Listing  only  for  insulated  armature 

Min.  Operate:  AC— 85%  of  nominal  voltage 
DC— 75%  ot  nominal  voltage 
Max.  Overvoltage:  110%  of  nominal 


Fig.  1 U-  ,4.  - 

Weight  Approx.  11  or 


Fig.  2 

Weight  Approx.  9%  oz. 


V l.  f>«  »>G 
IlHOtll 


NOTE: 

Depth  all  models  2vt 


STRUTHERS  DUNN,  INC.,  Pitman,  N.J  000/1,  TEL:  609-589  7500 


GENERAL  PURPOSE 


SCO  Contacts 
30  AMP  to  240  VAC 
10  AMP  to  600  VAC 


INTERNAL  WIRING  (Viewed  from  front  of  relay  ) 


Type  425XCX  3POT  and 
425CXX  3PNO  are  general  pur- 
pose relays  rated  for  loads  up 
to  10  amps  at  600  Vac  and  30 
amps  up  to  240  Vac  Models 
_ identified  with  a suffu  "C"  are 

enclosed  in  a clear  plastic 
cover  Full  Floating  movable  contacts  with  excellent  wiping  ac 
lion  are  specifically  designed  for  industrial  environments 
Suitable  tor  control  of  single  phase  or  three  phase  loads  such 
as  motors  solenoids,  heaters,  and  compressors 


MODELS  AVAILABLE: 

42SCXX  3PNO  Open  Type 
42SCXXC  3PNO  Enclosed  in  clear  plastic  cover* 
42SXCX  3PDT  Open  Type 
42SXCXC  JPDT  Enclosed  in  clear  plastic  cover* 
'Cover  open  at  both  ends  fi<r  wiring 


Voltage 

AC.  50I60HI  (ttVA) 
Resistance,  .rv 

DC.  (4W» 
Resistance,  yv. 

12 

16 

35  5 

24 

6 7 

142 

48 

27 

56j 

Min  Operate 

AC  -85*.  of  nominal  voltage 

DC-  75%  of  nominal  voltage 

Mas 

Overvoltage 

1 10%  of  nominal 

CONTACT  RATINGS 

Load 

28Vdc 

120-140Vac 

240  600 V sc 

Resistive 

30A 

30A 

10A 

Motor  (*>%PF) 

10  1 HP 

10.  IMP 

30  3HP 

per  pole 

per  pole 

GENERAL  SPECIFICATIONS 
Dielectric 


Operate  Time 

Release  Time 
Ambient  Temperature  Range 


Life  Fspectancy 


Terminate: 


2500  Vac  60M/,  between 
mutually  insulated  current 
carrying  parts  and  all  current 
carrying  parts  to  ground 
30  millisecond 
15  millisecond,  typical 
AC  Relays  -55*  to  * 45*C 
DC  -55*  to  ♦ 80*C 
10  million  mechanical  opera 
tlons.  minimum,  no  load 
100. 000  operations,  minimum, 
at  rated  loads 
Screw  terminals  (8  32  con 
tacts.  S32  coll)  are  standard 
For  optional  0 250"  quick 
connect  tabs,  add  sutfi*  18  to 
basic  type  number 


Open  Typo 


2 500  ^ 

V 

♦ 


-0  200  O'A  Mfo  MOLE  12  PLACES)  ‘ k~ 

p UTS -i  _ 2 450  MAX  — 

r025  025- 

\i  | x _lajv  j\ a r i— 

1. 1 n l 


”40V 

I tO 


JJ 


it 


Enclosed  Type 


* £ 


.1* 


NOTE  Mount  In  Vertical  Position  with  Contacts  Up. 

RS  DUNN.  INC. 

Ksh  0807 1 

•«4  Soli4  srslf  I M'liii 
1Vt\  *410 


so 


SQUARE  BASE 

DIMENSIONS 

GENERAL  PURPOSE 
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STANDARDS  SOCKETS  FOR  PLUG  IN  TYPES  l50 


« 4 J ’ » 

-•4V- 


'SOD*  A q 

(jNOlfC)  -+*  *•£ 

I ‘ 0 


im>  ac 

U MOUS) 

,-;0»60'A 

• . (MMOUS) 

♦ ♦ * 1 

♦ ♦ ♦ -r  * 

1 *®7  ♦ * ♦ , * 1 7M 

• • * i“* 

I 4 > t I 

“ 43  “ 


—417  — 

U.67S 

Fig  7 >Mnt#d  Circuit  Tarmlnal* 


«t]7»  UhOiA*) 

_r?l  - 1 


n*  » 

» 


r ** 


j^0‘*  HOll 


'JNOlfS) 


SUiiOtS'CD 
1.667  CM4SVS 
14700’ 


Fig  8 Qotcfc  Connact  Tarmlnal* 

*30660 


•“  437  — ■ I9O01*  l» 

uhckis;-m£ 

Ti4®  r*  k. 

’ •*'  '1>  ,♦ 

"“115  ■- 

, wM  1 I 

la-f  [ 1 1 t 

~m7i  Jtt 

- 'ii  - -&r 


■WS10TS 


760“  “ S’*  — /[incut  S) 

t m n 1 

suoasTio 

,27n  1.687  . M*<iliS 

*,  1*701)7 


Fig  9 Ptarcad  Soldar  Lug  Tarmlnal* 
*36661 


STRUTHERS  DUNN,  INC.,  Pitman,  N.J.  08071,  TEL:  609  589  7500 


GENERAL  PURPOSE 


A2B3 

Series 


Socket 

Enclosed  Plug  in  4 Hold  down  Open  Type 

Spring 

Type  A283  General  Purpose  relays  are  available  in  many  stan 
danl  open  and  enclosed  mounting  styles  as  shown  on  page  17 
All  types  offer  SPDT  DPDT  or  JPDT  contacts  rated  at  10  amps 
Plug  in  types  mate  with  a choice  of  three  square  sockets  The 
A2B3  series  is  lust  one  in  a complete  family  of  square  base 
plug  in  relays  that  include  the  *92  sensitive.  285  magnetic 
latch  284  four  pole  G P and  the  285  and  287  tune  delay  relays 


SQUARE  BASE 
PLUG  IN 


GENERAL  SPECIFICATIONS 
U L Recognized 
CSA  Listed 
Dielectric 


Mm  Operate 

Mai  Overvoltage 
Operate  Time 
Release  Time 
Ambient  Temperature  Range 


F.  13224 
LR40787 

1500  V 60Hz  between  current 
carrying  parts 

500  Vr60Hz  across  open  con 
tacts 

AC  85  *•  of  nominal 
DC  - 75*i  of  nominal 
1 10*  • of  nominal 
15  ms  typical 
10  ms  typical 


Enclosed 

Open 

* & 2 Polo 
AC  Polays 

45  to  ♦ 55*C 

45  to  ♦ 70*  C 

3 Pole  a£ 

Relays 

45  to  ♦ 45*  C 

45to  ♦ 60*  C 

DC  Relays 

45  to  ♦ 70*  (T 

45  to  ♦ 05*C 

COILS 


1 AC  f 4 2 pole  (2VAi| 

3 pole  (2  7''.A) 

DC(1  2W) 

Voltage 

mA 

Ohms 

mA  Ohmt' 

mA  Ohms 

6 

335 

5 

460  4 2 

188  32  1 

12 

168 

21 

230  18 

100  120 

24 

83 

85 

115  72 

51  472 

48 

26  6 1 800 

CONTACT  RATING 

Load 

28Vdc 

120Vdc 

240Vac 

Resistive 

10A 

10A 

10A 

Motor  80  '•  (PF) 

V,  HP 

V*  HP 

STANDARD  MODELS 
Construction  Contacts 

Relay  Type 

Dimensions 
tp  17) 

Open  with 

SPDT 

A283XAX 

Fig  1 

tapped 

2PDT 

A283XBX 

6 32  hole 

3PDT 

A28JXCX 

Open. 

SPDT 

A2B3XAXB 

Fig  2 

bracket 

2PDT 

A283XBXB 

mounted 

JPDT 

A283XCXB 

Open, 

SPDT 

A283XAXS 

Fig.  1 

with 

2PDT 

A283XBXS 

6 32  stud 

3PDT 

A283XCXS 

Enclosed 

SPDT 

A283XAXC 

Fig  3 

plug  m 

2PDT 

A283XBXC 

JPDT 

A283XCXC 

Enclosed 

SPDT 

A283XAXC1 

Fig  4 

bracket 

2PDT 

A283XBXC 1 

mounted 

3PDT 

A28JXCXC1 

Enclosed 

SPDT 

A2S3XAXCS1 

Fig  5 

with  6 32 

2 POT 

A283XBXCS1 

top  stud 

3PDT 

A283XCXCS1 

Enclosed 

SPDT 

A283XAXC2 

Fig  6 

with  6 32  side 

2PDT 

A283XBXC2 

tapped  hole 

3PDT 

A283XCXC2 

Enclosed. 

SPDT 

A283XAXCS2 

Fig  6 

with  6 32 

2PDT 

A283XBXCS2 

side  stud 

3PDT 

A283XCXCS2 

Lite  Expectancy  10  million  mechanical  opera 
tions.  minimum,  no  load. 
100.000  operations,  mini- 
mum. at  rated  loads 
Weight  3 oz  enclosed 
2 5 oz  open 

OPTIONS  Add  sufllx  to  type  number 
Suffix  Option 

L Indicator  lamp  (120  or  240  Vac.  110 1 25  Vdc  only) 

M Manual  Actuator 

LM'  Lamp  and  actuator  (120  or  240  Vac.  110  125  Vdc  only) 

'Not  •••uxbi*  toi  CSi  xno  open  'tpet 

Models  are  available  for  direct  PC  mounting  or  0 205  inch 
quick  connect 

SOCKETS  For  plugin  types  with  It  terminals 


Terminal  Type  Stock  No  Dimensions 

Printed  Circuit  36579  Fig  7 

0 167'  Quick  Connect  36580  Fig  8 

Pierced  Solder  Lugs  36581  Fig  9 

NOTES  1 Stock  *37067  holddown  spmgs  available  for 
A283XAXC.  A283XBXC.  and  A283XCXC  relays 
when  using  above  sockets 
2 In  addition  to  above  sockets,  front  connected, 
screw  terminal  sockets  and  mounting  track  are 
available  from  many  distributor  stocks  and 
several  manufactures 


INTERNAL  WIRING 


U\, 


cj»—  -i  o—  A — ■ 

l » l '• » >*<• 

t '-»  •*  ct>  I J 


<4* 

L 


A283XAX 

.SPOT) 


A283XBX 

(2PDT) 


A283XCX 

(3PDT) 


(Terminal  piug  view) 
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Introduction  . . . 


Vapor  Corporation  manufactures  a wide  range  of 
relays  and  contactors  to  meet  specific  applica- 
tions with  maximum  reliability  and  minimum 
maintenance  requirements  Items  shown  in  this 
catalog  are  meeting  with  high  approval  in  the 
transportation  heavy  construction  off  road 
equipment  industrial,  and  commercial  fields 

Vapor  began  designing  relays  and  contactors  out 
of  necessity  in  the  1920  s As  a pioneer  in  railroad 
passenger  cat  heating  Vapor  required  tough 
long  life  relays  for  temperature  control  circuits 
that  could  withstand  the  rigors  ol  rail  application 
When  no  satisfactory  existing  product  could  be 
found  Vapor  engineers  were  forced  to  design 
relays  to  the  exacting  specifications  required 
t ver  since  the  Vapor  relay  and  contactor  line  has 
been  continuously  expanded  and  improved  as 
the  need  tor  rugged  dependable  relays  grew 

In  the  f 940  s Vapor  developed  a line  of  heavy  duty 
relays  and  contactors  for  locomotive  control  In 
the  1960  s the  product  line  was  again  expanded 
to  include  industrial  relays  and  contactors  This 
constant  expansion  and  improvement  program 
has  led  to  a full  line  of  relays  and  contactors 
designed  to  meet  severe  operating  conditions 
where  long  mechanical  life  and  nigh  reliability  are 


paramount  Vapor  relays  and  contactors  provide 
a 1 to  2 million  cycle  load  life  and  20  million 
mechanical  cycles  with  control  relays.  5 million 
mechanical  cycles  with  contactors 

For  better  service  and  reliability  a relay  or  a con- 
tactor should  always  be  designed  to  tit  a particu- 
lar application  This  is  why  we  invite  discussion  of 
your  particular  application  The  use  of  our  Cus- 
tomer Relay  and  Contactor  Specification  Sheet 
makes  it  easier  to  select  or  design  a specific  de- 
vice for  your  engineering  problem,  use  it  in  your 
inquiry 

Closely  associated  with  its  relay  and  contactor 
line  Vapor  also  designs  and  manufactures  many 
solid  state  devices  to  customer  s particular 
specifications  Close-differential  relays,  tempera 
ture  compensated  and  time  delay  relays,  and 
transistorized  switching  circuits  are  |ust  a tew  of 
the  many  items  manufacured  in  our  modern, 
well-equipped  facilities 

Whatever  your  needs  ate  m the  transportation 
industrial,  or  commercial  lields.  contact  out 
Vapor  Sales  Engineer  in  your  territory  Out  many 
years  of  experience  in  these  fields  will  save  you 
time  and  money 


VAPOR 

CORPORATION 
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INTRODUCTION 

A Guide  to  Using  the  General  Catalog 
Table  of  Contents 
Basic  Specifications 

Customer  Relay  and  Contactor  Specification  Sheet 

DC  CONTROL  RELAYS 

572-2  Two  A Three  Form  C Type  — Quick  Disconnect  Terminals 
572-3  Bottle  Type 

572-4  Six-Pole  Type  — Quick  Disconnect  Terminals 

572-5  Eight  Pole  Type  — Quick  Disconnect  Terminals 
572-6  Twelve  Pole  Type  Quick  Disconnect  Terminals 
572-7  Fourteen  Pole  Type  — Quick  Disconnect  Terminals 
572-6  Two  Form  C Type  — Solder  Type  Terminals 
572-9  Three  Form  C Type  — PC  Type  Terminals 
572-10  Four  Form  C Type  — Quick  Disconnect  Terminals 

572-1  1 Two  Form  C Type  Printed  Circuit  Type  Terminals 

572-12  Two  Form  C Type  — Plug-In  Type  Terminals 

572-13  One  Form  C Type  — Quick  Disconnect  Terminals 

CONTROL  RELAYS  (CRITICAL  CIRCUITS) 

572-20  One  Form  C Type  Quick  Disconnect  Type  Terminals 

572-21  Two  Form  C Type  — Quick  Disconnect  Type  Terminals 

572-22  Three  Form  C Type  — Quick  Disconnect  Type  Terminals 
572-23  Four  Form  C Type  — Quick  Disconnect  Type  Terminals 
572-24  Six  Pole  Type  — Quick  Disconnect  Type  Terminals 
572-25  Eight  Pole  Type  — Quick  Disconnect  Type  Terminals 
572-26  Twelve  Pole  Type  — Quick  Disconnect  Type  Terminals 
572  27  Fourteen  Pole  Type  — Quick  Disconnect  Type  Terminals 

MEDIUM  DUTY  DC  CONTACTORS 

572-100  Two  Three  and  Four  Pole  Type  Screw  Type  Terminals 
572-101  Three  Pole  Type  (w  or  w o aux  contacts)  for  3 phase  AC  Loads 
572-102  Four  Pole  Type  — Quick  Disconnect  Terminals 
572-103  Two,  Three  Four  and  Six  Pole  Type  — Lug  Type  Terminals 
572-104  Three  Pole  Type  (with  arc  barriers)  Lug  Type  Terminals 
572-105  Six  Pole  Type  — Quick  Disconnect  Terminals 
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HEAVY  DUTY  DC  CONTACTORS 

572-200  On®  to  Si*  Pole  Type  — Pierced  Lug  Type  Terminals 
572-201  Two  Pole  Type  — Hex  Head  Screw  Type  Terminals 
572-202  One  Pole  Type  — Hex  Head  Screw  Type  Terminals 
572-203  T wo  Pole  T ype  — Top  Mounted  Mam  Contact  Terminals.  Quick  Disconnect 
Auxiliary  Contact  and  Coil  Terminals 

572-204  Two  Pole  Type  — Top  Mounted  Contact  Terminals,  Quick  Disconnect  Coil 
Terminals 

572-205  Two  Pole  Type  with  Optional  Auxiliary  Contacts  — Top  Mounted  Mam  Contact 
Terminals.  Quick  Disconnect  Auxiliary  Contact  and  Coil  Terminals 
572-206  One  Pole  Type  — Top  Mounted  Contact  Terminals,  Quick  Disconnect  Coil 
Terminals 

572-207  One  Pole  Type  with  Auxiliary  Contacts  — Top  Mounted  Mam  Contact  Terminals. 

Quick  Disconnect  Auxiliary  Contact  and  Coil  Terminals 
572-208  Two  Pole  Type  for  AC  or  DC  — Top  Mounted  Mam  Contact  Terminals,  Screw  Type 
Coil  Terminals 

572-210  Four  Pole  DC  Reversing  Type  — Hex  Head  Screw  Type  Terminals 
572-300  Two  Pole  DC  Starting  Type  — Stud  Type  Terminals 

DC  CURRENT  ACTUATED  RELAYS 

572-400  "Bottle”  Type  — Binder  Head  Screw  Type  Terminals 
572-401  Two  Pole  Type  — Hex  Head  Screw  Type  Terminals 
572-402  Six  Pole  Type  — Hex  Head  Screw  Type  Terminals 

DC  CLOSE  DIFFERENTIAL  RELAY 

572-500  One  Form  "C''  Type  — Quick  Disconnect  Terminals 

572-502  Four  Form  ”A'  Type  — Solder  Type  Terminals 

572-503  Two  Form  A”,  Two  Form  B " Type  — Solder  Type  Terminals 

DC  LATCHING  RELAYS 

572-700  Two  Form  "C"  Mechanical  Type  — Quick  Disconnect  Type  Terminals 
572-702  Two  Form  "C"  Electrical  Type  — Quick  Disconnect  Type  Terminals 

AC/DC  RELAYS  AND  CONTACTORS 

572-801  Three  Form  "C"  Type  Relay  — Quick  Disconnect  Type  Terminals 
572-802  One  Form  "C”  Type  Relay  — Quick  Disconnect  Type  Terminals 
572-826  One  Pole  Type  Contactor  — DC  Contact  Action.  AC  Coil  Operation 
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Basic  Specifications  . . . 


Relay 

Current  Load  Rating 

Number 

Type  «< 

Bulletin 

1*H 

78  VDC  1 in  140  VOC 

of  Roles 

Terminations 

Number 

General  Control 

4 Amps  1 Amp 

3 form  C 

03  die  Pms 

572  9 

Heavy  Duty  Control 

20  Amps  S Amps 

1 form  C 

fast  on$ 

572  13 

Heavy  Duty  Control 

20  Amps  S Amps 

2 form  C 

fast  ons 

572  2 

Heavy  Duty  Control 

IS  Amps  3 Amps 

2 form  C 

Solder 

572-8 

Heavy  Duty  Control 

IS  Amps  3 Amps 

2 form  C 

045  Square  Printed  Circuit 

572  11 

Heavy  Outy  Control 

15  Amps  3 Amps 

2 form  C 

Plug  m 

572  12 

Heavy  Duty  Control 

20  Amps  S Amps 

3 form  C 

fast  ons 

572  2 

Heavy  Duty  Control 

20  Amps  5 Amps 

4 form  C 

fast  ons 

572  10 

Heavy  Duty  Control 

20  Amps  5 Amps 

6 Pole 

fast  ons 

5724 

Heavy  Duty  Control 

20  Amps  5 Amps 

8 Pole 

i fast  ons 

572  5 

Heavy  Duty  Control 

20  Amps  5 Amps 

12  Poie 

fast  ons 

572-6 

Heavy  Duty  Control 

20  Amps  5 Amps 

14  Pole 

fast  ons 

572  7 

Bottle  1 ype  Control 

IS  Amps  S Amps 

2 4 4 Pole 

fast  ons  Screw  type 

572  3 

Critical  Circuit  Control 

IS  Amps  3 Amps 

1 form  C 

fast  ons 

572  20 

Critical  Circuit  Control 

IS  Amps  3 Amps 

2 form  C 

fast  ons 

572  21 

Critical  Circuit  Control 

IS  Amps  3 Amps 

3 form  C 

fastons 

572  22 

Critical  Circuit  Control 

IS  Amps  3 Amps 

4 fo.n  C 

fast  ons 

572  23 

Critical  Circuit  Control 

10  Amps  2 Amps 

6 Pole 

fastons 

572  24 

Critical  Circuit  Control 

10  Amps  2 Amps 

8 Pole 

fast  ons 

572  25 

Critical  Circuit  Control 

10  Amps  2 Amps 

| 12  Poie 

| fastons 

572  26 

Critical  Circuit  Control 

10  Amps  2 Amps 

14  Pole 

; fast  ons 

572  27 

Medium  Duty  Contactor 

25  Amps  5 Amps 

2 6 4 Pole 

Sett  Locking  Screw 

572  100 

Medium  Duty  Contactor 

tor  3 phase  loads 

IS  Amps  5 Amps 

3 Pole 

Sell  LOCkmg  Screw 

572-101 

Medium  Duty  Contactor 

25  Amps  5 Amps 

4 Pole 

fastons 

572  102 

Medium  Duty  Contactor 

SO  Amps  15  Amps 

1 thru  6 Pole 

lug  Type 

57?  1C3 

Medium  Dufy  Contactor 

writes  arc  bai'iers 

IS  Amps  5 Amps 

3 Pole 

S e‘<  Locking  Screw 

57?  104 

Medium  Duty  Contactor 

20  Amps  5 Amps 

6 Pole 

fastons 

572  105 

Current  Actuated 

20  Amps  4 Amps 

2 4 and  6 Pole 

Bmde'  head  Screw 

572  400 

Current  Acutated 

25  Amps  5 Amps 

2 Pole 

Sen  locking  Screw 

572  401 

Current  Acutated 

25  Amps  5 Amps 

6 Pole 

Seif  Locking  Screw 

572  40? 

Mechan.cai  Latching 

20  Amps  5 Amps 

2 form  C 

fast  ons 

572  700 

Mechanical  latching 

indicating  light 

20  Amps  5 Amps 

2 form  C 

fast  ons 

57?  700 

Electrical  Latching 

20  Amps  5 Amps 

2 form  C 

fastons 

57?  702 

AC  DC  Control 

20  Amps  5 Amps 

3 form  C 

fastons 

572-801 

AC  DC  Control 

20  Amps  5 Amps 

1 form  C 

fastons 

572  80? 

Close  Differential 

10  Amps 

1 form  C 

| fastons 

| 572  500 

Contactor 

Current  Load  Rating 

Number 

Type  Ol 

Bulletin 

Type 

ol  Poles 

Terminations 

Number 

Heavy  Outy  DC 

ISA  (u 

140  VDC  60A  (u  36  VDC 

1 to  4 Pole 

Pierced  Lug 

572-200 

Heavy  Duty  DC 

ISA  iu 

250  VDC  30A  w 300  VOC 

2 Pole 

Selt  Locking  Screw 

572  201 

Heavy  Duty  DC 

ISA  <u 

750  VDC  30A  m 300  VDC 

1 Pole 

Sell  Locking  Screw 

572  202 

Heavy  Outy  DC 

ISA  in 

1500  VDC  40A  (o  750  VDC 

2 Pole 

Stud  Type 

572  203 

Heavy  Duty  DC 

ISA  (u 

1500  VDC  40A  iu  750  VDC 

2 Poie 

Stud  Type 

572  204 

Heavy  Outy  OC 

2SA  (u 

140  VDC  SOA  m 74  VDC 

2 Pole 

Stud  Type 

572-205 

Heavy  Duty  DC 

SOAw 

600  VDC  200A<n  140VOC 

1 Pole 

Stud  Type 

572-206 

Heavy  Outy  DC 

SOA  in 

600  VDC  200 A (a  140  VDC 

1 Pole 

Stud  Type 

572-207 

Heavy  Outy  DC 

30A  (.* 

140  VOC  160A  iu  40  VDC 

2 Pole 

Stud  Type 

572  208 

DC  Reversing 

SA  (u 

600  VDC  30A  (u  150  VOC 

4 Pole 

Sell  Locking  Screw 

572-210 

DC  Starting  1800A  «i 

74  VDC  2000A  iu  28  VDC 

2 Pole 

Stud  Type 

572-300 

AC  DC 

30A  iu 

750  VDC 

1 

1 Pole 

Selt  Locking  Screw 

572-826 

NOTE  AC  restive  ratmg  iu  110  VAC  equals  current  load  rating  (a  28VDC 
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A BRUNSWICK  COMPANY 


MAGNETIC  RELAYS 

latch  type 

10  AMPS  MAX  AC  or  DC 

MULTI-POLE  INDUSTRIAL 


Ward 

Leonard 


31  South  SI. 

Ml  Vemcn  MV  10SS0 
Phone  (SIS)  M4  1000 
Subsidiary  o( 

The  Unton*  i Group  Inc 


DESCRIPTION 

Series  110  latch  relays  consist  ot  a standard  ac  or  d c 
Series  110  two.  three  or  four  pole  relay  on  which  a latch 
assembly  is  mounted  They  are  designed  for  machine  tool 
and  other  applications  where  control  circuits  must  function 
independently  of  circuit  or  power  failure  As  relays  are 
mechanically  held  they  are  useful  for  circuits  that  must  be 
held  open  or  closed  for  long  periods  of  time  without  d s 
sipatmg  coil  power 

Latch  assembly  consists  essentially  of  an  operating  coil 
magnet  frame  and  armature  with  metal  roller  When  relay 
coil  is  momentarily  energized  latch  roller  engages  a metal 
latch  on  relay  armature,  holding  relay  closed  Momentarily 
energizing  the  latch  assembly  coil  allows  relay  armature 
to  drop  out. 

Latch  relay  mounting  dimensions  are  identical  with  stand 
ard  Series  110  relays  affording  a compact  relay  assembly 

COIL  DATA 

Standard  latch  relays  are  furnished  with  latch  coils  ot  the 
same  voltage  and  frequency  as  the  main  relay  coil  All 

CONTACT  RATINGS*  Table  1 


i 


main  relay  coils  are  designed  for  continuous  duty  A C 
latch  coils  are  for  continuous  duty  D C latch  coils  are  for 
intermittent  duty  and  require  an  extra  pole  to  interrupt  the 
coil  when  coil  circuit  is  energized  continuously  Special 
voltages  and  frequencies  to  order 

Average  main  coil  consumption  D C 3 5 watts  A C 60  Hz 
9 volt  amp  Average  latch  coil  consumption  D C 3 5 watts. 
A C 60  Hz  9 volt  amp  See  Table2  for  standard  coil  operat 
mg  voltages  and  frequency 


Volt* 
(Men  ) 

0 C Amps  (mu  ) 

A C 60  Hr  Amps  <ma« 

LATCH 

Normally 

Open 

Normally 

Closed 

Normally 

Open 

Normal!* 

Closed 

24 

10 

10 

10 

10 

Cod 

126 

1 

1 

10 

10 

Volts 

250 

— 

— 

10 

10 

POLE 


*Op#n  or  onclotod  ratings  aro  non  mductivo 

SERIES  NO  and  TYPE  NC 


ORDER  BY 


EXAMPLE  L45^2 

Series  No  Type  No 


PRICE 


Table  2 


szs.es 


2 -Pole 

or 

Typo  No 

— L1S22 
-L2S22 
—11523 
-L4S22 
-LSS22 
-l SS22 
-ITBM 

122  *0 


A C 60  Hz 

S-Polo 

O.T. 

Typo  No. 


4 Pole 

O.T. 

Typo  No. 


I —LI  532 
-L2S32 
-LSS12 
-L4S12 
LB&32 
-LSS32 
-L7SJ2 

SM«S 


| -4.1542 
-L2S42 
—LIS  42 
-L4S42 
-LS642 
— LSS42 
-L7S42 


Mltfl 


- 'il  i 

ft--  * - 

r:ooo'f 

C -y  D 
■C  44 
^ Of 
a e 
o o c>  o 


(0)  J5|  “TG  ROLE 


DIMENSIONS  — Approximate 

- *1 

A-r  *i 


A 


1 : <• 

« 


<alL. 


8 

*7* 


Fig  2 2 or  3-pole  Latch  Relay 


oo  oc 


|4)  [*)  MIC  HOIC 


« I 


a.1?54 

1 — j,:a 

o o o o ; , , j •?!: 


O o 

— r* 

o v o 

C . o 


-4  - •* 

Fig  3 4-pole  Latch  Relay 
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Ward  @ 

MAGNETIC  RELAYS  Leonard  SiS 

plug-in  type  mpp 

U.  L.  RECOGNIZED  • INDUSTRIAL  GRADE  • 10  AMP.  • A.C.  or  D C. 


DESCRIPTION 

Type  MPP  multi  purpose  multi-pole  relays  are  ot  the  mag- 
netically operated  plug  m type  designed  lor  industrial  con- 
trol circuit  uses  See-thru  dust  resistant  Lexan  plastic 
covers,  wiping  action  silver  cadmium  oxide  contacts  sturdy 
pm  plugs  set  in  high  quality  molded  phenolic,  are  among 
their  design  features  Three  contact  combinations  are  avail- 
able D P D T wired  to  8 pins:  D P D T plus  2 N O contacts 
wired  to  12  pms  and  D P D T plus  1 NO  and  1 N C wired 
to  12  pins 

All  type  MPP  relays  must  be  used  with  Cat  No  1 14B  heavy- 
duty.  front-connected  industrial  sockets 


SPECIFICATIONS 

Contact  Rating:  10  amps.  115V  A C non  inductive 

Coils:  Continuous  duty  A C to  230V  - 50  VA  approx 
D C to  1 15V.  — 3 watts  approx 

Operation:  AC-  85%  nominal  voltage 
D C.  — 80%  nominal  voltage 

Operate  Time  15  MS  maximum 


Fig  1 Type  MPP  Relay 


Fig  2 Industrial  Socket  Cat  114B 


Release  Time  15  MS  maximum 

Overvoltage  110%  on  both  AC  and  DC  relays  without 
damage 


Insulation  '«  througn  air,  % over  the  surface.  1500V 
dielectric  test 

Maximum  Ambient  50  C 

Series  No.  and  Type  Number 

11 4 - 6420 

Tabic  1 


ORDER  BY 


EXAMPLE 


PLUG-IN  RELAYS 

Senes  114  MPP 

Senes  No  Type  No. 

Coil  Volts 
and  Freq 

DPOT 
plus 
a n o. 

Type  No. 

DPOT 

Qlna 

1 NO..  1 N.C. 
Type  No 

1 

• DPOT 
Type  No. 

6 D C. 

-1420 

-1421 

-1422 

12  DC 

-3420 

-3421 

-3422 

24  DC 

-4420 

-4421 

-4422 

115  D C 

-•420 

• 

-•421 

-•422 

6 A C * 

-1520 

-1521 

-1S22 

12  AC  * 

-3520 

-3521 

-3522 

24  AC  • 

-4520 

-4521 

-4522 

IIS  A C • 

-•520 

-5521 

-5522 

230  AC  * 

-7520’ 

-7521  ♦ 

-7522  t 

60 


t Not  U l R#cogo./#d 


MAGNETIC  RELAYS 

sensitive  type 

A.C.  or  O.C. 


Ward  @ 
Leonard 


31  tout*  SI 
Ml  Vernon  NV  10450 
Rhone  (814) S«4  1000 
Subsidiary  of 
The  Unimex  Group  Inc. 


DESCRIPTION 

Series  2V'  Sensitive  Relays  are  for  control  applications 
requiring  ■ nlay  capable  of  operating  on  low  power  in  the 
order  of  milliwatts  Relay  features  good  contact  torque  a! 
pull-up  and  crisp  drop-out.  silver-to-silver  contacts  and 
provision  for  adjustment  of  pick-up  and  drop-out  Where” re 
duced  contact  gaps  are  permissible,  operation  on  approxi- 
mately 60%  of  normal  current  may  be  obtained. 

Relays  without  auxiliary  contacts  are  furnished  with  hex 
nut  stud  type  terminals,  those  with  N O auxiliary  contacts 
are  equipped  with  solder  type  terminals. 


CONTACT  RATINGS*  Table  1 


Volts 

D C Amps 

A C Amps 

0-24 

2 

2 

25-125 

0 75 

2 

126-250 

■ — i 

05 

IS 

-Non  induct  «e 


Fig  1 A C Senxitive  Relay  without  auxiliary  (1*111 
DC  S«n»iti»«  Relay  with  auxiliary  (right* 


COIL  DATA 

Table  2 

Coil  Frog 

with  Auxiliary 

without  Auxiliary 

DC 

56  milliwatts 

14  milliwatts 

AC  60 Hz 

. 

i 

0 33  V A 

1 

SENSITIVE  RELAYS 


Series  250 


Table  3 


D C with  N 0 Auxiliary 


0 C without  Auxiliary 


Resist 

Ohms 


0 18 

1 25 

30 

77 

SO 

120 

300 

1 95L 
4 750 

27  900 


Current 
VI  A 


270 

105 

665 
42  2 

166 
10  7 
6 76 

2 65 
1 70 

0 72 


Voltage  Type 
Drop  No. 


0 05 

0 13 

021 
0 32 


0 83 

1 28 
2 03 

5 17 
8 07 

20  20 


-18 

-22 

-24 

-26 

-30 

-32 

-34 

-38 

-40 


AC  60 Hz  without  Aux 


Current 

M A 


450 

180 

110 

75 

30 

20 

12 


Voltage  | Type 

Drop  No. . 


08 

1 B 

30 

50 


8 43  0 

5 70  0 

3 5 120  0 


-IIS 

-122 

-124 

-126 


110  -130 

17  0 -132 

29  0 -134 


-138 
-138 
-140 


2 2 160  0 -142 

15  | 300  0 -144 

I l 


2 MTS  MOLES 

iSS  OlAM 


i 

- I 

- A 

•M  - # 

V 

Wfci,  j 

“»  n 


Fig  2 A C or  0 C Sensitive  Relay 
without  Auxiliary 


DIMENSIONS  - Approximate 

t mto  holes 

its  oixm 

' . r?  e 


* * '4 .1 

Fig  3 D C Sensitive  Relay  wth  Ausiliery 


IS)  ^ KNOCKOUTS  4 MTG  HOilS  '4|  DtAM 


1/ 

i 

» 

• 

3 

c 

$ 

2'i 

*32 

o 

t 

t 

o 


Fig  4 Cal  No  250-2  Steel  Knockout  Box 


Series  Number  followed  by  Type  Number. 


EXAMPLE 


250  • 

~r 


Senes  No 


Type  No 
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MAGNETIC  RELAYS  Ward  »-.* 

l»ir»VXI  ^ L—  I 1 ^ 1 ,l— L-'  ’ 1 w W VkhoaNYIOSM 

A AaAjkMjJ  Phone  (114)  ••4-1000 

600  volt  industrial  control  type  LGOtlalXI  SKSS-Vw.. 

MULTIPOLF  • A C I • L LISTED  AND  D C 


Fig  3 4 poi«  relay 
with  mechanically 
held  attachment 


* 

Mr  is 

i\ 

^ C 

1 1 

S\ 

♦ 

1 ; J 

U 

• 

Fig  ? 8 -pole  'day  ■ 

. 

DESCRIPTION 

The  Series  300  line  represents  the  modern  approach  to 
industrial  control  relays  for  600  volts  max  service  They 
arc  modular,  small  in  size  and  low  m cost  Installation  is 
last . . inspection  quick  Four  and  eight  pole  models  have 
identical  mounting  dimensions  Side  by  side  mounting  is 
permissible  There  is  ample  space  for  wiring  to  up  front 
self-lifting  clamp  terminals  no  lugs  needed 

High  contact  reliability  is  achieved  by  combining  wiping  ac- 
tion movable  contacts  with  knurled  stationary  contacts  and 
very  high  contact  pressure  All  contacts  are  convertible 

SPECIFICATIONS 

Pick-up  volts:  85#o  or  less  of  minimum  voltage  rating 
Overvoltage:  10°o  without  damage 

Insulation:  Meets  600  volt  requirements  for  general 

industrial  control  devices 


Contact  Ratings: 

Continuous 

Rating 

Pilot  Duty 

Volts 

Make 

Break 

Up  to  120  A C 

10  amps  t 

60  amps  ' 

6 amps  * 

121-600  A C 

10  amps  t 

7200  VA’ 

720  VA" 

115  DC 

5 amps 

125  VA‘  * 

125  VA" 

230  DC 

i 

0 5 amps 

j 125  VA"’ 

125  VA’  * 

t Bated  on  7SS  power  factor 
• Bated  on  33*«  power  factor  m.n.mufr 
**  Bated  on  inductive  >oadt  toi*"oidt  com  etc  i 


Coils:  Continuous  duty  For  standard  voltages  see  Table  2 


4-Pole 

8-Pole 

Coil  Volts  AC  60  Hz 

120 

120 

Inrush  ma 

590 

780 

Sealed  va 

16 

20 

D C Resistance  (Ohms  @ 25C) 

130 

83 

Net  Weight:  4-pole  21  5 oz  avg 
8-pole  26  0 oz  avg 


, 


I 
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ZENITH  CONTROLS.  INC..  830  40th  St..  Chicago.  IL  60809 
PHONE:  312  247  6400 


ZENITH  MULTIPOLE  RELAYS 


MCTION  C CATALOG  70 

A 

SERIES 

MSC 


Features  MSC 


• U.L.-508  listed  for  ballast,  tungsten, 
resistive  and  general  use. 

( 12  poles  N.O.  or  6 poles  N O.  6 jxiles  N.C. ) 

• Rated  30  amps  to  600V  A.C. 

• Available  to  18  poles  N'.O  or 
9 poles  N.O.  9 poles  N.C. 

• Contacts  protected  by  heavy-duty  arc  grids. 

• Heavy-duty  silver  contacts. 

• Coil  voltages:  120.208.240.277.480—  50  60  hi. 


mechanically  held  — 30  amperes 

eon  HIAVY-DUTY  MULTI-CIRCUIT  CONTROL 

The  MSC'  mechanically  held  relays  are  rated  30 
amperes  per  pule.  They  are  designed  for  single  or 
double  throw  multipole  control  of  electrical  circuits. 
The  mechanically  held  design  is  used  wherever  the 
relay  must  lie  unaffected  by  voltage  drop  or  line 
failure,  or  where  the  minor  AC'  hum  of  electrically 
held  units  cannot  lie  allowed. 

When  voltage  is  applied  to  the  top  coil  of  the  con- 
tactor, the  coil  is  energized  and  the  top  contacts 
close  The  coil  cutout  -.witch  then  operates  to  dis- 
connect the  top  coil  and  the  switch  is  locked  in  the 
top  position  mechanically  only.  The  coil  cutout 
switch  also  operates  to  complete  the  circuit  to  the 
lower  coil  for  the  next  o|>eration. 


lead 

WXee  Ceseected 
1 Pete  Te  lead 

— — — 

Whe«  Cassetted 
2 Petes  Te  lead  0s  1 PXise 

m4 

1 Pales  Te  Lead  0s  3 New 

B*nast 

277  V AC 

480  V AC 

Tungsten 

250  V AC 

250  V AC 

General  Use 

A Resistive 

347  V AC 

— 

600  V.  AC 

ORDERING  INFORMATION  DIMENSIONS  AND  WEIGHTS 


2 

MSC  22 

0 

MSC  60 

l 

MSC  51 

ENCLOSE 


Add  suftiT  X to  model  numbers  to  indicate  open  type  unit*  Accessories  The  MSt  series  relays  can  be  supplied 
with  any  accessories  listed  on  page  B 7 for  MH  series  contactors 

Note:  When  NO  and  NC  poles  are  provided  they  are  not  interwired  If  a common  is  required,  specify  "double 
throw." 

When  Ordering,  Specify  model  number,  coil  voltage  and  frequency  and  whether  open  or  enclosed  type. 


MOTION  'C  CATALOG'  20 

SCRIES 


ZENITH  CONTROLS.  INC..  830  40th  St..  Chicago.  II 
PHONE:  312  247  8400 


ZENITH  MULTIPOLE  RELAYS 


rnr 


electrically  held  — 30  amperes 


TOR  MIAVY- l»UTY  MULTI-CIRCUIT  CONTROL 

The  ESS  electrically  held  contactor*  are  rated  30  am- 
peres per  pole.  They  are  designed  for  single  or  double 
throw  multipole  control  of  electrical  circuits.  The  elec- 
trically held  design  is  used  for  rugged  highly  frequent 
operations,  and  where  minor  AC  coil  hum  can  be  per- 
mitted. 

The  |x>werful  magnetic  solenoid  provides  positive 
operation  and  the  quietest  possible  seating  Liberal 
contact  design  permits  full  load  rating  whether  en- 
closed or  tungsten  rated. 


Features  ESS 


• U.L.-508  liatad  fo*  ballast  timgatan,  • — — 

resistive  and  general  use.  Burnt  277 

( 12  poles  N.O.  or  6 {Miles  N O.  6 |H>les  N.C.) 

• Rated  30  amps  to  600V  A.C.  Tungsten  250 

• Contacts  protected  by  heavy  duty  arc  grids. 

,,  . . J f General  Use 

• Heav;  a r.»,»i,vs  347 

• Coil  voltages:  120.  208.  240.  277.  480-  50  60  hr.  I 

ORDERING  INFORMATION.  DIMENSIONS  AND  WEIGHTS 


Wk*«  CennecttS 

*•>*"  Cmm«I#4  J F»!«i  T#  ImS  Oft  1 Pit tu 
1 Pelt  T»  IMS  MS 

I NSt  T»  LmS  0*  ) Him 


277  V AC 


250  V AC 


347  V AC 


480  V AC 


250  V AC 


600  V AC 


TOTAL  | POLES 
POLES 


■EC320HI  miCglB  W i lin 


j ► . -ss  J-  l i * 3 • “l*  ® I Add  suffix  X to  mtMfel  numbers  to  indicate  open  type 

[7  3 ESS  23  « 9 3 , 8 15  12  < 16  unit*.  Accessories  The  ESS  series  relays  ran  he  supplied 

1 4 tss  14  6 _ 16  with  any  accessories  listed  on  page  B 3 for  E and  Q series 

I 0 S ESS  05  9 W 3 1 , 8 IS  12  6 16  contactors. 

Note  When  NO  and  NC  poles  are  provided  they  are  not  interwired.  If  a common  is  required,  specify  "double  throw/' 


When  Ordering,  Specify  model  number,  coil  voltage  and  frequency  and  whether  open  or  enclosed  type. 


SHAFTS,  DRIVE 


(CODE  SD) 


Spicer 


GENERAL  INFORMATION 

TYPICAL  SPICER  ASSEMBLIES 

SHORT  COUPLED  ASSEMBLY 


1 '■  - * Baarlng  KM 


Journal  I 

Raarmg  K It 


JOINT 


o> 

r langa  ToAa 


TWO 

Journal  t 
Soaring  KM 

(1) 

Slip  Toka 


01 

Flanga  Toka 


ASSEMBLY 


(«0  or  41) 

Slip  Shall 

or  Ml 


(1#  or  It) 
Tuba  Voka 


TIGHT  JOINT  ASSEMBLY 


01  Journal  4 

flatting  KM 


Toka 


lit  or  Ml 
Tub*  Toka 


UO  or  J2I 

Tuba 


(2«  or  21; 
Tuba  Toka 


1,1 


1C 


Journal  4 

Baanng  KM 


JOINT  A SHAFT  ASSEMBLIES  WITH  CENTER  BEARINGS 


Wltn  Midohip  Slut  Shat! 

For  Outboard  Slip  Yol# 

Journal 

4 Batting  KM  Tub#  Yo4#  «J0  ot 
- Ot  or  IS)  T“b* 


Cont#»  Sparing 
Aatombly 


(SJ  or  S4) 

Midahip 
Stub  Shaft 


J 


9 


With  Ml.  g.  % 

For  Companion  Fiangoa  ft  lrw 


l ♦ J 


off 

*2k 


) 


c 


'C 

i-ujis 


* 


E 


Tub*  Toka 
Journal  4 |2«  or  21) 

Baattng  KM 


Tuba 

( JO  or  32) 


\ 4»id*hip 

Infl  Stub  shall 
Cant*-  Batting  Toka  (jj  0f  S4) 
Aatantbly  (4) 


DRIVETRAIN  SERVICE  DIVISION 

P O BO*  321  • TOLEDO  OHIO  43b9l 


Tight  Joint  Aaaambly 
(Saa  Abu, a l 


1 


If 


Two  Jolnl  Aaarntbly 

(Saa  Abo*ai 


DANA  CORPORATION 

TELEPHONE  (419)  866  1841 


SD  2 


TUBING  AND  TUBE  & YOKE  ASSEMBLIES 


TUBE  & YOKE  ASSEMBLIES 


SNAP  RING  CONSTRUCTION  REARING  PLATE  CONSTRUCTION 


( 

Aero** 

lU«4 

0 

Bst'iny 

Otsmsisr 

N»« 

twin 

■ 

Ar  rots 
lug* 

0 

■••ring 

p 

SNAP  RING 

BEARING  PLATE 

1000 

av 

7% 

2 

1600  1610 

*V 

IV 

12601310 

■)R  *♦ 

IV 

2 

1700  1710 

•v, 

iv 

1350 

3V 

iv 

2 

1810 

rv 

iv 

1410 

«V 

IV 

3 

1 480 

4V 

IV 

3 

1550 

»V 

1\" 

3 

TUBING 


LENGTHS 


A 

Isoftht 

i « 

r ” | 

A 

1 r 

Isngtht 

si 

H 

S4- 

r 

74" 

1 1 

104 

P»g« 

Outbids 

Dismstsf 

M 

T 1 

74" 

1 1 

10# 

1 L 

’ . 

54 

106 

5 

3V 

74' 

106 

IV 

54 

— 

106 

5 

3 550 

— 

74 

106 

2" 

54 

74" 

106 

4" 

— 

74" 

106 

2'." 

54 

— 

108 

5 

4095 

74 

106 

2V 

54 

74" 

106 

5 

•r 

74" 

106 

?v 

54 

74" 

106 

5 

4660 

— 

74" 

108 

3 

74" 

106 

6 

6 

A*  Required 

3V 

74 

106 

6 

8 

As  Required 

ORIVETRAIN  SERVICE  DIVISION 

PO  BOX  321  • TOLEDO.  OHIO  436S1 


DANA 


DANA  CORPORATION 

TELEPHONE  (419)  866  1841 


CENTER  YOKES 

SNAP  PINO  CONSTRUCTION 


Soria* 

0 

Rearing 

■ 

Aero** 

Location 

1 

Disms  *•' 

lu«« 

. 

1000 

2V 

2 

1260  1310 

IV 

3V 

2 

1330 

w 

3V 

2 

1350 

IV 

sv 

2 

CENTER 

A 

c 

t«M 

Out*  Id# 
Dl*m#t#r 

Umi  <• 

Nol 

p.«« 

Location 

1880 

•V 

•V 

2 

0 


AN 

.k 


( 

■■HS 

1 I 1 

Bono* 

0 

Scoring 

Olomotor 

Acrocc 

lug* 

B#t»#*n 

Roaring 

Shoulder* 

P*«* 

Location 

Sana* 

0 

•oaring 

Olomotor 

1 1 

Acroaa 

Lugo 

i J 

• atwoar 
•oaring 

•liouldor* 

Pago 

Location 

REARINQ  PLATE 

1000 

%'** 

2V 

— 

3 

1500 

iv 

4V 

— 

7 

1100 

r* 

2V 

— 

3 

1800/1610 

iv 

5V 

— 

7 

1110 

1" 

2V 

— 

3 

1700/1710 

iv 

•V 

— 

7 

1280  1310 

IV 

3V 

— 

3 8 4 

1800 

2V 

«V 

— 

8 

1330 

IV 

«f 

— 

4 

1810 

iv 

7V 

— 

8 

1350 

IV 

3V 

— - 

4 5 5 

i860 

2V 

•V 

— 

8 

1410 

iv 

— 

5 

1900 

2V 

■V 

— 

8 

1480 

IV 

* 

— 

5 

CAP  5 BOLT 

1550 

IV 

or 

— 

5 

1950 

3V 

— 

10V 

8 

1650 

iv 

5V 

— 

6 

2050 

3V 

— 

12V 

8 

1850 

2V 

•v 

— 

6 

1900  H D 

2V 

®v 

— 

6 

BALL  STUD  TUBE  YOKES 

SNAP  RING  CONSTRUCTION 


P " 1 

Soria* 

D 

•oaring 

Diameter 

L _ J 

c 

Aero** 

Lug* 

| 1 

Pag* 

Location 

1 1 

1280  1310 
1330 

iv 

iv 

3V 

3V 

9 

9 

DRIVETRAIN  SERVICE  DIVISION 

P O.  BOX  321  • TOLEDO,  OHIO  43B91 


DANA  CORPORATION 

TELEPHONE:  (41B)  SBB-1B41 


SD4 


m mm 


Universal  Joint  Sizes  / Ratings  / Speeds  /Tube  Sizes 


SPICER  Electric  MoMr 

U JOINT  HP  per  Torque 

SIZES  1 100  r p m | Lb  In  l 

light  Out? 


Get  or  Diesel 
Torque 


Short  Duration 
Torque 


Medium  Out* 

l)S«  I 491  3720  310  2.S20  210 


1410  7 14  4,400  374  3.000  240 


lb  In 

lb  Ft 

lb  In 

lb  Ft 

600 

40 

3.720 

310 

1.140 

94 

6.(40 

470 

1.460 

130 

9.600 

coo 

1.800 

140 

10.6(0 

89u 

Torsional  Strergth 
| Mm  Elastic  limit 
lb  In  I lb  Ft 


4.040  420 

14.000  1.240 

10.200  1 600 

22.200  1.140 


**Mai 

Standard  length  (-8 
Tube  Installed  (» 
Site  Mai  Riled  r p m 


IV  ■ 064 


6.000 

6.000 

4.000 


214'  i 0(3 
| 3 i 0(3 
3V4"  i 013 

4'  ■ 013 


14.1(0  1.240  27.120  2.260 


lt.000  1.400 


32.400  2.700 


1410  9 42  6.000  I 40C  4.0(0  340  24.000  2.000  39.960  3.330 


Heavy  Outs 

1440  I 12  14  '6(0  | 640  ! 4.160  430 


1140  18  13  11  474  942  7.620  634 


28.800  2.400 


43.680  3.640 


42,800  4.400  4.000 


76.800  6.400 


3*  « 0(3  41* 

| 3 V i 083  44 

4-  i 0(3  49* 

3'  i 0(3  41* 

3V  i 083  44* 

4*  i 083  49* 

3 V « 083  44* 

4*  a 083  49 

444*  i 094  63* 

I — 

3V  » 094  44* 

4*  a 083  49* 

444*  i 094  63* 

344*  i 134  61* 

4"  i 134  66* 

444*  » 094  70* 


1810  18  46  11.700  | 974  7.680  640  43.800  3.640  78.000  6.400  | 4.400  344*  « 134  48 


1710  74  33  14  960  1.330  10.800  900  47.600  4.800  96  000  8.0(0  4.400 

1110  34  23  | 77.200  1.840  14.000  1.240  78.000  6.400  144.000  12.000  4.400 

1880  48  44  3<  ■ 2.440  70.400  1.700  106.800  8 900  197.000  16.000  3.000 

Eitn  Heavy  Dui» 

1900  68  44  43.200  3.600  28.800  2.400  144.000  12.000  249.600  70.800  2.40C 

1940  107  87  64  800  4 400  43.200  3.600  216.000  18.000  408.000  34,000  2.400 

2040  218  9b  138.000  11.400  90.000  7.400  432.000  36  000  816.000  68.000  7.000 

7140  428  40  2>u.000  22.400  180.000  I4.Q0C  864.000  72.000  1.632.000  - 136.000  ‘ ,v> 

'Rating  applies  to  Universal  Joint 

"lengths  shown  wti.  eiception  of  1900  thru  2140  sites  are  based  on  66  of  the  calculated  critical  speed  at  mat 
cations)  for  vehicle  applications  or  dnveshalt  assembly  lengths  eiceedmg  80  inches  consult  Spicer  Universa' 
complete  design  requirements 

^ 'Based  on  application  eepenence  (1000  rad/sec'  acceleration, 

Operating  Angles  For  Two  Joint  Shalt*  with  Equal  Or  Intersecting  A 


Dnveshalt  Manmum  Operating  Dnveshalt 

Rf>M 


4*«  134  62* 

414*  « 094  66' 

4*i  134  62" 

4<4*  i 134  66 

4V  a 134  66* 

414*«  249  64' 

414"  « 249  80* 

414*  i 188  80" 

(Seamless) 

4V  i 374  80 

8"  « 374  80* 

■**  s 624  80* 


J to  industrial  appi< 
ition  Engineering  with 


Onveshaft 

RPM 


Manmum  Operating 
Angle 


DRIVETRAIN  SERVICE  DIVISION  <TDANA 

P O BOX  321  • TOLEDO.  OHIO  43691 


DANA  CORPORATION 

TELEPHONE  (419)  866-1841 


Avoid  Unnecessary  Design  and  Tooling 
Expense  . . . Take  Advantage  of  Proven 
Ford  Automotive  Components 


Gasoline  Engines  - Automatic  Transmissions  - Manual  Transmissions 
- Front  Axles  - Rear  Axles  - Drive  Shafts  - Power  Steering  Pumps 
-Power  Steering  Gears  - Metal  Stampings  - Plastic  Stampings  - Frame 
Components  - Steel  Forgings  - Latching  Mechanisms  - Emission 
Components  - Steering  Columns  - Trim  and  Accessories  - Gasoline 
Engines  - Automatic  Transmissions  - Manual  Transmissions  - Front 
Axles  - Rear  Axles  - Drive  Shafts  - Power  Steering  Pumps  -Power 
Steering  Gears  - Metal  Stampings  - Plastic  Stampings  - Frame 
Components  - Steel  Forgings  - Latching  Mechanisms  - Emission 
Components  - Steering  Columns  - Trim  and  Accessories  - Gasoline 
Engines  - Automatic  Transmissions  - Manual  Transmissions  - Front 
Axles  - Rear  Axles  - Drive  Shafts  - Power  Steering  Pumps  -Power 
Steering  Gears  - Metal  Stampings  - Plastic  Stampings  - Frame 
Components  - Steel  Forgings  - Latching  Mechanisms  - Emission 
Components  - Steering  Columns  - Trim  and  Accessories  - Gasoline 
Engines  - Automatic  Transmissions  - Manual  Transmissions  - Front 
Axles  - Rear  Axles  - Drive  Shafts  - Power  Steering  Pumps  -Power 
Steering  Gears  - Metal  Stampings  - Plastic  Stampings  - Frame 
Components  - Steel  Forgings  - Latching  Mechanisms  - Emission 
Components  - Steering  Columns  - Trim  and  Accessories  - Gasoline 


Industrial  Engine  Operations 
Ford  Parts  and  Service  Division 
300  Renaissance  Center.  Suite  1800 
P.O.  Boa  43338 
Detroit.  Michigan  48243 
Telephone  313  568  7435 


HUB  CITY  DIVISION 

SAFEGUARD  POWER  TRANSMISSION  CO. 

Phone (60S) 225  0360  — P O BOX  10M  - ABERDttN.  S DAKOTA  57401 


SERIES  1700  DRIVE  SHAFT  ASSEMBLIES 


• Shielded 

• Telescoping 

• Constructed  of  rectan- 
gular tubing  and 
shafting 


SERIES  1700  DRIVE  SHAFT  ASSEMBLIES 


INCLUDING  END  YOKES  ASSEMBLED 


COMPLETE  SHAFT 
PART  NUMBER 
[WITH  END  YOKES) 

COMPRESSED 

LENGTH 

(B) 

MAXIMUM 
EXTENDED 
LENGTH  iA) 

OUTER 

SHIELD 

LENGTH 

(C) 

INNER 

SHIELO 

LENGTH 

(D) 

TRACTOR  P T 0 
YOKE 

EQUIPMENT 

YOKE 

03-33-20206  028 

28 

36 

23  V 

.'3  . 

1.  6 SPLINE  0 0 

1 Rd  with  V KW 

03-33-20206  040 

40 

60 

354' 

35 

1 V6  SPLINE  0 D 

r Rd  with  V KW 

03-33-20206-052 

52“ 

72' 

4 7'» 

47**“ 

1 . 6 SPLINE  0 D 

1 “Rd  with  KW 

03-33-20216-028 

28 

36 

23  V 

23V 

1 . 6 SPLINE  Q D 

1 . Rd  with  Y KW 

03-33-20216  040 

40 

60 

35  .. 

35V 

1 .6  SPLINE  O D 

r.  Rd  with  V KW 

03-33  20216-052 

62 

7 2 

47  V 

47  V 

1 . 6 SPLINE  O D 

IV  Rd  with  V KW 

03-33  202  17-028 

28 

36 

23  V 

23)4" 

1S-6  SPLINE  0 0 

1 S Rd  with  ■ . KW 

03-33-20217-040 

40 

60 

35  V 

35  V 

1 .-6  SPLINE  0 D 

IV  Rd  with'..  KW 

03-33*202 1 7-o52 
— 

• 

47  , 

1 . 6 SPLINE  Q 0 

1 *»  Rd  with  ' , KW 

SERIES  1700  DRIVE  SHAFT  ASSEMBLIES 

WITHOUT  END  YOKES 

To  order  complete  Drive  Shalt  Assembly 
with  End  Yokes  other  than  listed  above,  order 
Assembly  (less  end  yokes)  and  select  two 
Yokes  from  char*  below  Specify  if  they  are  to 
be  assembled  It  assembled,  shipping  papers 
and  invoice  will  show  complete  Assembly 
Number  (see  page  234i  A small  assembly 
charge  will  be  added 


STANDARD  YOKES 


DRIVE  SHAFT 
PART  NUMBER 
(LESS 

END  YOKES) 

COMPRESSED 

LENGTH 

IB) 

MAXIMUM 

EXTENDED 

LENGTH 

(A) 

OUTER 

SHIELO 

LENGTH 

(C) 

INNER 

SHIELD 

LENGTH 

(0) 

03-30-20000-028 

28 

36 

23)4" 

23  Y 

03-30-20000-040 

40' 

60 

35V 

35  . 

03-30-20000-052 

52 

72 

47V 

47  V 

ROUND  HOLE 


PART 

NUMBER 

03-35-01706 

1 000 

3V 

WEM 

03-35-01715 

1 125' 

3 V 

03-35-01  716 

1 250 

3V 

03-35-01  717 

1 375" 

3V 

03-35-01720 

3 V 

SPLINE  AND  SQUARE  HOLES 
- . — r — 


PART 

NUMBER 

SPLINE  OR 
SQUARE  SIZE 

03-35-01  702 

1V6  Spline  OD 

4 V 

2 5 

03-35-01718 

1 V Square 

3V 

23 

CROSS  AND  BEARING  KIT 


03*35*90073  | Needle  Bearing 

s 1 

TO  ORDER  UNIVERSAL  JOINTS: 

A Universal  Joint  consists  of  two  Yokes  and  a Cross  and  Bearing  Kit  Factory 
assembled  Universal  Joints  will  be  supplied  whenever  an  order  contains  two 
Yokes  and  a Cross  and  Bearing  Kit  (or  multiples  thereof)  with  a request  that 
they  be  assembled  Shipping  papers  and  invoices  will  show  the  assembly 
numbers  (see  page  234)  A small  assembly  charge  will  be  added 


SD  8 


HUB  CITY  DIVISION 

SAFEGUARD  POWER  TRANSMISSION  CO. 

Phon#  (MS)  225  0340  - P O BOX  1049  - ABERDEEN.  S DAKOTA  57401 


SERIES  2100  DRIVE  SHAFT  ASSEMBLIES 


• Shielded 

• Telescoping 

• Constructed  of  round 
tubing  and  square 
shafting. 


SERIES  2100  DRIVE  SHAFT  ASSEMBLIES 

INCLUDING  END  YOKES  ASSEMBLED 


COMPLETE  SHAFT 
PART  NUMBER 
(WITH  END  YOKES) 

COMPRESSED 

LENGTH 

(B) 

MAXIMUM 
EXTENDED 
LENGTH  (A) 

OUTER 

SHIELD 

LENGTH 

(C) 

INNER 

SHIELD 

LENGTH 

(D) 

TRACTOR  PTO 
YOKE 

EQUIPMENT 

YOKE 

03-33-30217-029 

28  V 

44  >" 

23V 

■ 4 

1.6  SPLINE  QD 

i % Rd  with  KW 

03-33-3021  7-039 

39 

65' 

32% 

34  %” 

1 V6  SPLINE  OD 

1 % Rd  , with  V KW 

03-33-30217-051 

51 

77 

44', 

46> 

1.6  SPLINE  QD 

iVRd  with  V KW 

SERIES  2100  DRIVE  SHAFT  ASSEMBLIES 

WITHOUT  END  YOKES 


DRIVE  SHAFT 
PART  NUMBER 
(LESS 

END  YOKES) 

— 

COMPRESSED 

LENGTH 

,B) 

— 

MAXIMUM 
EXTENDED 
LENGTH  (A) 

OUTER 

SHIELD 

LENGTH 

(C) 

INNER 

SHIELD 

LENGTH 

(D) 

03-30-30000-029 

28 

44 

23  V 

.'4  . 

03-3C-30000-039 

39 

65 

32% 

u 

03  30-30000-051 

51" 

77 

44'. 

46V 

To  order  complete  Drive  Shaft  Assembly 
with  End  Yokes  other  than  listed  above,  order 
Assembly  (less  end  yokes)  and  select  two 
Yokes  from  chart  below  Specify  if  they  are  to 
be  assembled  If  assembled,  shipping  papers 
and  invoice  will  show  complete  Assembly 
Number  (see  page  234)  A small  assembly 
charge  will  be  added 


STANDARD  YOKES 

ROUND  HOLE  SPLINE  AND  SQUARE  HOLES 


PART 

NUMBER 

BORE 

SIZE 

YOKE 

LENGTH 

KEYWAY 

WEIGHT 

03  35-02116 

1 250 

4kt 

V 

30 

03-35-02117 

1 375" 

4%.“ 

S." 

30 

03-35-02123 

1 375" 

4*v 

V 

30 

03-35-02120 

1 500" 

4*.." 

30 

PART 

NUMBER 

SPLINE  OR 
SQUARE  SIZE 

YOKE 

LENGTH 

WEIGHT 

03-35-02102 

1 S-6  Soiine-0  0 

5V 

35 

03-35-02136 

1 %-21  Spline -0  D 

4" 

35 

03-35-02128 

1 Sauare 

4. 

2 5 

CROSS  AND  BEARING  KIT 


PART  NO 

DESCRIPTION 

WEIGHT 

3-35-90076 

Needle  Bearing 

TO  ORDER  UNIVERSAL  JOINTS: 

A Universal  Joint  consists  of  two  Yokes  and  a Cross  and  Bearing  Kit  Factory 
assembled  Universal  Joints  will  be  supplied  whenever  an  order  contains  two 
Yokes  and  a Cross  and  Bearing  Kit  (or  multiples  thereof)  with  a request  that 
they  be  assembled  Shipping  papers  and  invoices  will  show  the  assembly 
numbers  (see  page  234)  A small  assembly  charge  will  be  added 


SD  9 


HUB  CITY  DIVISION 

SAFEGUARD  POWER  TRANSMISSION  CO. 

Phone  (Mi)  225  03M  - P O BOX  10M  — ABEROE t N.  S DAKOTA  57401 


SERIES  2600  DRIVE  SHAFT  ASSEMBLIES 


• Shielded. 

• Telescoping. 

• Constructed  of  round 
tubing  and  square 
shafting. 


SERIES  2600  DRIVE  SHAFT  ASSEMBLIES 

INCLUDING  END  YOKES  ASSEMBLED 


— 

COMPRESSED 

LENGTH 

(B) 

OUTER 

SHIELD 

LENGTH 

(C) 

INNER 

SHIELO 

LENGTH 

(D) 

TRACTOR  P.T.O 
YOKE 

EQUIPMENT 

YOKE 

03-33-43620-029 

28!*“ 

43V 

1V21  SPLINE  Q 0 

1 V Rd  . with  V KW 

03-33-43620-039 

38'*“ 

6 )H 

E^9H 

1H-21  SPLINE  Q 0 

1 V Rd  . with  V KW 

03-33  43620-051 

51" 

78V 

■nsH 

BiB 

1V21  SPLINE  0 0 

SERIES  2600  DRIVE  SHAFT  ASSEMBLIES 

WITHOUT  END  YOKES 

To  order  complete  Drive  Shaft  Assembly 
with  End  Yokes  other  than  listed  above,  order 
Assembly  (less  end  yokes)  and  select  two 
Yokes  from  chan  below  Specify  If  they  are  to 
be  assembled  If  assembled,  shipping  papers 
and  Invoice  will  show  complete  Assembly 
Number  (see  page  234)  A small  assembly 
charge  will  be  added 


DRIVE  SHAFT 
PART  NUMBER 
(LESS 

END  YOKES) 

— 

COMPRESSED 

LENGTH 

(B) 

MAXIMUM 
EXTENDED 
LENGTH  (A) 

OUTER 

SHIELD 

LENGTH 

(C) 

INNER 

SHIELO 

LENGTH 

(D) 

03-30-40000-029 

28  V 

43  S 

.V. 

23V 

03  30-40000-039 

38!*" 

63V 

32V 

32V 

03-30-40000-051 

51" 

78V 

4514" 

32)*“ 

STANDARD  YOKES 

ROUND  HOLE  SPLINE  AND  SQUARE  HOLES 


PART 

NUMBER 

BORE 

SIZE 

YOKE 

LENGTH 

KEYWAY 

WEIGHT 

■E2Z9 

mem 

mom 

mcm 

K9 

Ea 

■31 

mnm 

PART 

NUMBER 

SPLINE  OR 
SQUARE  SIZE 

LENGTH 

YOKE 

WEIGHT 

1 V6  Splint*  — Q D 

5V 

mzm 

1V21  Spline— 0 D 

5V 

mum 

CROSS  AND  BEARING  KIT 


PART  NO 

DESCRIPTION 

WEIGHT 

03-35-90067 

Needle  Bearing 

11 

TOORDER  UNIVERSAL  JOINTS: 

A Universal  Joint  consists  of  two  Yokes  and  a Cross  and  Rearing  Kit.  Factory 
assembled  Universal  Joints  will  be  supplied  whenever  an  order  contains  two 
Yokes  and  a Cross  and  Bearing  Kit  (or  multiples  thereof)  with  a request  that 
they  be  assembled  Shipping  papers  and  invoices  will  show  the  assembly 
numbers  (see  page  234)  A small  assembly  charge  will  be  added 


SD-10 


century 

BRASS  PRODUCTS  INC 


59  Mill  Street 
Waterbury.  CT  06720 
203/574  7700 


Garwrai  Product!  Divmon 


The  General  Products  Division  of  Century  Brass 
Incorporated  make  several  items  found  in  hybrid 


Products 

vehicles 


I • Solenoid  Valves 

1.  E.G.R.  Valves 

(Exhaust  gas  recirculation) 

2.  Carburetor  Dump  Valves 

3.  General  purpose  solenoid  for: 

a.  Air  Control 

b.  Electric  Current  Control 

II.  Speed  Sensor 

1.  Signal  generator  works  in  conjunction  with 
speedometer  cable,  and  via  electrical  current 
converts  RPM’s  into  NPH’s  and  is  an  integral 
part  of  the  cruise  control  svsten. 


Successors  to  Scovill  Divisions  • A tradition 


in  metals  since  1802 


Fairtan#  1966-62 

I i con  1966-60 

Ford  A Truck 1976,  66-56 

:mf  i978 

I ncc'n  197*.  16- 66 

Mercury  1979.  66-66 

Mmlmi  ...  1966-66 

StuOebeker  A Truck 1966-66 

Thunderbird ...1966-66 

Ford  Tractor  . ...1966-69 

* May  raquir*  14601-6  hare  ware 
on  aoma  appiicat-on* 


SOLENOID  SWITCHES 


Solenoid  Switch  Section  Page  1 of  4 
Issued  11-1-78 
(Replaces  Sruet  Dated  5-1 5-76! 

6233  CONCORD  AVENUE  a DETROIT.  MICHIGAN  48211 


2415  * Solenoid  Switch 
• Volt 

Dinran*  T ...........  1996-60 

Fadaral  1961-90.  ‘46-44 

iM.  1966-60 

Packard  ...  1947-46.  '41-41 

itao  n966  40 

Whit#  ..  1*64-44  ‘41-40 

All.*  Cka'tMn  .........1960-40 

B F Ave>v  A Son* 1961-47 

Jchn  Bean  .......  ..... jf6»66 

i.  t.  Cato  I960  60 

and  other  Tractor  and  Indue  trial 
Cn*.na» 


\ OJ 

8300  I Solanotd  Switch 
• Volt 

Ford  Tractor  ...196147 


8800-2  Solenoid  SwiUh 
6 Volt 


Durco  ...  . . 

19664* 

Feiler  n 

1964-46  41  17 

Ford  4 Tractor 

Hudson 

IMC 

nai*er 

1 Ificolll 

IW  5? 

MoFcwfy 

Oliver 

1 1.  Cate 

Thunderbtrd 

1955 

and  Other  Tractor 

and  induatnai 

engine* 

8310-1  Solenoid  Switch 
12  Volt 

Valiant  1961-60 


8700  0 Solenoid  Switch 
8 Volt 

Divco 196040 

IMC  . 1940-66 

Packard  191617 

Pontiac  1934  33 

Wh.la  Truck  1961  60 


8800- 1 Solenoid  Switch 
8 Volt 


Ford  6 Tractor 

LMOONI  

Mercury  ....... 

Thunder!). >d  ..... 


1*66  61 

im-B 

::::::  IStM 


8870-1  Solenoid  Switch* 
12  Volt 


883S-2  Solenoid  Switch 
I Volt 

Dodoe  ...... ...19(8 

Plymouth  .......1966 


8828-1  Solenoid  Switch 
8 Volt 


Diamond  T ...  .......106149 

OtMf*  1*96-40 

Dodge  Truck 1666  61 

Farga  ..  1966 

Plymouth  166646 


% <v 


8850-1  Solenoid  Switch 
'»  Volt 

AMC  1676  75 

Bobcat  ..  1470  75 

Couaar  1976  74 

F ». n ana/ To*  H-  ...1976  72 

Ford  1476  7J 

.ranada  . 1976  76 

Mercury  . I97B-73 

Miai.ucli  i'i/m />. 

Monlnnu  ...  ...|976-71 

Muttang  . ..  19  7*  7a 

P.mo  ...197676 

Tnundarb.rd  . .1976  72 

American  LaFranca  .....1964-48 

Brockariy 196949 

Checker  1*60-67 

Federal 1940  39 

Flr.ble  Bu* 1962  51.  '6049 

FWO  196150 

IMC  Tractor  1959  66 

Mudaon 1666 

IMC 194646. ‘4V40 

Jeep  1976  75 

Studebaker  Truck  ..  1964-60 

White 1960-49. ‘10  38 

and  other* 


8835-1  Soltnoia  Switch 
i 2 Volt 

DeSoto  1959  57 

OodO*  1*60  66 

Dodge  Truck 1956 

Plymouth  1*60  66 


8860-0  Solonoid  Switch 
6 Volt 

Checker  196*  60 

Hudton  ......1960 

IMC  1954  60 

k §.*#r  Jeep 1966  62 

Nf»h 196*  51 

Packard  1964  35 

Bamblar  .... 1955  52 


8830-5  Solenoid  Switch 
12  Volt 


Dodo*  Truck  . 


8830- 1 Solenoid  Switch 
12  Volt 

OaSoto  1069  57 

Oodo*  1900  V, 

Dodc*  Truck  1964  67 

Fargo  . 1966  66 

Ford  Truck  195642 

Plymouth  1960  56 


SOLENOIO 


WITCHES 


' ord  Tractor 


8890  3 Solenoid  Switch 
t2  Volt 

AMC  101 

Ford  Tractor  IK 


MuWDatf 

wruta 

John  Door# 

All  » Cltolmar* 


Cockthutl  1961  57 

aM  olhor  Tractor*  and  lndu*tnal 

tnfMioa 


A*tro 

Ouick 

iuick  Special.  Skylark 
Cadillac  ... 

Camaro 

Chockar 

Chavioiat  A Truck 
C Havana 
C Havana 
Cnavy  M.  Nova 
Corvair 
; or valla 
Cull***  F 05 
Diamond  T 
Divco 
Firebird 
Flr.bla  But 
CMC 
IMC 

Old«mot>ilo 

Omega 

Ponliac 

Skyhawk 

Skylark 

Slarlira 

Studebakar 

Sunbird 

Tamoevt  LaMan* 

Tor  on  ado 

vaga 

Vantura  II 
J.  I.  Cava 

John  Oaara  1 

INC  Tractor 
Mavvay  Fa'gyton 
McCormick  Daar.ng 
Minnaapoii*  Moima 
and  many  othar  True 
Marina  and  Induktriai 


AMC  .1974  71 

Bobcat  19/4 

bronco  19764  7 

Comal  Montage  1976  67 

Cougar  .1973  47 

Fairtana  Torino  1973  67 

Falcon  1970  67 

Ford  4 Truck  197647 

Lincoln  1976  75. ‘70  67 

Mark  IV  1976  75.  70  69 

Mavanck  1974  70 

Marcury  Malaor  1973  47 

Mutlang  1973  67 

Pinto  . 197671 

Thundarbird  1976  75.  7047 

• May  require  24503  7 hardware 
on  toma  application* 


8870-0  Solenoid  Switch 
6 Volt 

Ford  4 Truck  1951  17 

Lincoln  1951  40 

Marcury  1951  19 

Studahakar  4 IruCk  1955  51 

Ford  Tractor  . 195  7 53 


72-2005-2  Solenoid  Switch 
12  Volt 

Amarican  Motor*  1970.  ‘71-72 


77-2005-2  Solenoid  Switch 
12  Volt 

Amancan  Motor* 


Ford  Truck 


197677 


1977  75  ‘71-70 
1977  69 
1977  64 


Ford  Truck 

Lincoln 

Mark  IV 

Marcury  Malaor 

Moniago 

Mu*t»ng 

Thundarbird 

Torino 


197749 
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SO  4 


n 


XL 


Nom. ally  open 

T ' 

(unidirectional 

only) 

► 

NORMALLY  Cl  OSED 
FRFE  REVERSE  FLOW 
WHEN  DE  ENERGIZED 

(unidirectional 
when  energited) 


USE 

A pilot  operated  poppet  style  two  way  tor  use  as  a 
directional  control  m any  hydraulic  systen  with  (lows  up  to 
20  GPM 

OPERATION 

Normally  Open 

In  the  de  energized  mode,  spring  force  holds  the  pilot 
poppet  away  from  the  pilot  seat  The  mam  poppet  contains 
an  orifice  which  allows  fluid  to  fill  the  cavity  behind  the 
main  poppet  This  control  orifice  is  smaller  than  the  pilot 
seat  Flow  enters  through  the  control  orifice  and  flows  to 
the  outlet  through  the  open  pilot  seat  This  pilot  flow 
unbalances  the  main  poppet,  compressing  the  main  section 
spring  and  opening  the  poppet  A unique  feature  is  a poppet 
which  fits  directly  behind  the  mam  poppet  and  seals  at  the 
top  of  the  main  assembly  sleeve  This  second  poppet  seals 
against  leakage  between  the  poppet  and  sleeve  allowing 
the  use  of  greater  clearances  without  excessive  leakage 

When  the  coil  is  energized,  the  armature  pushes  the  pilot 
poppet  onto  the  pilot  seat  Pilot  flow  stops  The  control 
orifice  allows  pressure  on  both  sides  of  the  main  section  to 
equalize  and  the  spring  pushes  the  main  section  closed 

Normally  Closed 

In  the  de-energized  mode,  spring  force  holds  the  pilot 
poppet  on  the  pilot  seat  The  main  section  is  held  closed  by 
the  main  section  spring  and  by  the  hydraulic  pressure 
behind  the  main  poppet 

When  the  coil  is  energized,  the  pilot  poppet  is  pulled  from 
the  pilot  seat  and  pilot  flow  occurs  The  pilot  flow  creates  a 
pressure  difference  which  unbalances  the  main  poppet, 
opening  against  the  main  section  spring 

Optional  Application 

The  normally  open  valve  is  unidirectional  in  the  open  mode 
and  will  allow  reveise  flow  in  the  energized  (closed)  mode 

The  normally  closed  valve  will  allow  reverse  flow  in  the 
closed  mode  and  is  unidirectional  in  the  energized  (open) 
mode 


SOLENOID  CARTRIDGE 

PILOT  OPERATEO.  POPPET  STYLE.  TWO  WAY  VALVE 

NORMALLY  OPEN.  NORMALLY  CLOSEO 

FOR  OIL  TO  20  G P M |75  L.  MINI  3000  PS!  (210  bir| 


Fluid  Controls,  Inc. 

8341  TYLER  BLVD 
MENTOR.  OH  44060 

Phone  216  25b  y/ 1 1 


N0RMAUV  OPEN 

—r \ 

fr fr  . 

V-- 

• ( • • * 

v * 

— an' 


7WI10  1 


NORMALLY  C10SI0 


L"_ 


• • 



* ».c 


wilt 


m f — 


7W110  2 


FEATURES 

Reliable,  excellent  performance 

Cartridge  construction  for  use  in  your  own  cavity  or  com 
plete  in  body 

Hardened  steel  working  parts 
Replaceable  weather  resistant  coil. 


SPECIFICATIONS 

WORKING  PRESSURE  Rated  to  3000  P S I (210  bar) 

VOLTAGE 

12.  24.36  VDC  12  Watts 
115  VAC  I *10%) 

50  60  hz  f2  amps 

230  VAC  ( • 10%) 

50  60  hz.  07  amps 

All  coils  rated  for  continuous  operation 
AC  coils  use  an  internal  AC  DC  rectifier 

PLEASE  NOTE 

Coils  contain  a full  wave  bridge  rectifier  rated  for  reverse 
voltage  peaks  of  1 000  Volts  Maximum  This  is  adequate  for 
most  systems  If  voltage  transients  in  your  system  are 
greater  than  1000  Volts  P I V voltage  transient  suppress 
ors  such  as  metal  oxide  varistors  should  be  added  in  parallel 
with  the  coil 


SUPPRESSOR 
IIS  VAC  USE 
GE  MOV  VP!  30AI0 
OR  EQUAL 
230  VAC  USE 
G E MOV  VPZS0AZ0 
OR  EQUAL 

I 


LEAKAGE 


In  closed  position  — Inlet  to  Outlet  @ 3000  psi  15  drops  per 
minute  maximum  with  135  s s u oil  @ 100°F 


MATERIALS:  Cartridge  housing,  steel 

Valve  body,  hi  strength  wrought  aluminum 
Internal  parts,  hardened  steel,  stainless  steel 
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Buna  N 


PART  NUMBER  EXAMPLE: 


HOW  TO  ORDER 


7W111  - 14  - L 12  S 

O 60  000 


7wui  in 


SOLENOID  CARTRIDGE 

PILOT  OPERATED.  POPPET  STYLE.  TWO  WAY  VALVE 

NORMALLY  OPEN.  NORMALLY  CLOSEO 

FOR  OIL  TO  20  S P M |75  L/MIN|.  3000  PJJ.  |2I0  bar) 


Fluid  Controls,  Inc. 

8341  TYLER  BLVD 
MENTOR.  OH  44060 

Phone  216  266  9711 


2 „ mU-m  1'',,  iIOaiki  » 

*N.  I i 


7W1 1 1 


Complete  v*!ve 


144  it  7mm i OlA  THRU 
1 PUCCI 


Owl 

Po*l 

m-m  I1'*,  itOmmi  m 
•*  \ |1  lmm» 


1 i Ittmmi 
•m  1 (llmmi 


1 14UN4JATMD 
4%  (1  llmmi  APPROX 


1% 

lllmm) 

DtA 


CAVITY  OlMINtlONS 


1 14  U*S  It 

•>tl14mm  MlN  DEPTH 


7 tO  OU III  1 •«  1 ► 

7|1  ARIA  iltmmi 
14mm)  MAI 

OlA  

i i 


001  010 
i ltmm| 


i 

1 otit  1 ot 

1 044 B (IT  7mm) 
ll7mml  OlA 
O'A  tPOUACf 

■ 


% (14mm)  -m 

i r 


«„  1 4 mm ) 

•m  1 t J7  |4 tmm) 
"•  2',  (ttmmf 


Refer  to  coil  catalog  page  for 
dimension*  of  available  coil* 


Note  Please  obtain  certified 
cavity  and  tool  drawings 
before  machining 


1 1 L 

s ( 1 tmm  I 


O COIL  TERMINATIONS 


VALVE  CONFIGURATION 


PORT  SIZE 


Pigtails 

Conduit 

DIN 

Heavy  Cotd 


4 %"  NPTF  12T  V.  SAE 
6 V,"  NPTF  4VV  BSPPL 
8T  Vi"  SAE  6W  V BSPPL 


D Double  Screw 
S Double  Spade 
L Heavy  Lead 
M Military  Standard 


Normally  Open 
Normally  Closed 


G.  Single  Screw 


VOLTAGE 


WIRE  COLOR 


SEALS 

s 


12 

24 

36 

115 

230 


VOLT  DC  Black 


VOLT  DC  Yellow 


VOLT  DC  Red 


Consult 
fac  io»v 
1 0» 

absolute 

sea 

uynottib-  ty 


VOLT  A C 


White 


230 


VOLT  A C 


Blue 


S04 


SOLENOID  CARTRIDGE 

PILOT  OPERATED.  POPPET  STYLE.  TWO  WAY  VALVE 

NORMALLY  OPEN.  NORMALLY  CLOSEO 

FOR  OIL  TO  i 6PM  |IO  L / MINI  3000  P II  |210  bar| 


Fluid  Controls,  Inc. 

8341  TYLER  BLVD 
MENTOR.  OH  44060 

Phone  216  25b  971 1 


Normally  open 
(unidirectional 
only ) 


NORMALLY  CLOSED 
FREE  REVERSE  FLOW 
WHEN  DE  ENERGIZED 

I unidirectional 
when  energised) 


USE 

To  be  used  as  a two  way  directional  control  many  hydraulic 
system  with  up  to  5 GPMflow  Alsocan  be  used  to  remotely 
operate  or  pilot  la.  Be  pilot  operated  valves  requiring  up  to  5 
GPM  pilot  flow 

OPERATION 

Normally  Open 

Spring  tension  holds  the  pilot  poppet  away  from  the  orifice 
seat  on  the  main  poppet  An  anal  groove  on  the  O D of  the 
main  poppet  allows  pilot  flow  to  pass  through  the  poppet 
nose  This  flow  pattern  creates  a pressure  imbalance  on  the 
mam  poppet  and  causes  the  poppet  to  shift  open  allowing 
complete  flow  to  pass  through  the  outlet  port  When  the 
solenoid  coil  is  energized.  the  armature  is  magnetically 
forced  to  slide  the  push  pin  and  pilot  poppet  forward  The 
poppet  blocks  pilot  flow  and  the  main  poppet  shifts  to  a 
completely  closed  position 


NORMALLY  CLOSED 


FEATURES 

Reliable,  excellent  performance 

Cartridge  construction  for  use  in  your  own  cavity  or  com 
plete  in  body 

Hardened  steel  working  parts 
Replaceable  weather  resrstant  coil 


Normally  Closed 

Spring  tension  holds  the  pilot  poppet  against  the  main 
poppet  and  both  pilot  and  main  flow  through  the  valve  is 
blocked  When  the  solenoid  coil  is  energized  the  armature  is 
magnetically  forced  to  pull  the  pilot  poppet  from  the  orifice 
seat  and  pilot  flow  occurs  The  pilot  flow  creates  a pressure 
imbalance  on  the  mam  poppet  and  the  valve  shifts  open 

Optional  Application 

The  normally  closed  valve  will  allow  reverse  flow  in  the 
closed  mode  and  is  unidirectional  in  the  energi/ed  (open) 
mode 


o » io  is  so  *• 

HOW  l Mil. 


SPECIFICATIONS 

WORKING  PRESSURE  Rated  to  3000  P S I (210  bar) 


VOLTAGE: 

12.  24.36  VDC  12  Watts 
115  VAC  ( • 10%) 

50  60  h/  12  «mPs 

230  VAC  ( *10%) 

50  60  hi.  07  amps 

All  coils  rated  for  continuous  operation 
AC  coils  use  an  internal  AC/DC  rectifier 

PLEASE  NOTE 

Coils  contain  a full  wave  bridge  rectifier  rated  for  reverse 
vo'tage  peaks  of  1 000  Volts  Maximum  This  is  adequate  for 
most  systems  If  voltage  transients  in  your  system  are 
greater  than  1000  Volts  P I V voltage  transient  suppress 
ors  such  as  metal  oxide  varistors  should  be  added  in  parallel 
with  the  coil 


supphissoh 
ns  vac  use 

G£  MOV  VP13OA10 
OH  tOUAl 
230  VAC  USl 
G f MOV  VP25OA20 
OH  £OU At 

L 


LEAKAGE 


COU  ASSfMBtv 


In  closed  position  - Inlet  to  Outlet  <s>  3000  psi  5 drops 
per  minute  maximum  with  135  s s.u.  oil  & 100  F 


MATERIALS:  Cartridge  housing,  steel 

Valve  body,  hi  strength  wrought  aluminum 
Internal  parts,  hardened  steel,  stainless  steel 
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PART  NUMBER  EXAMPLE 


HOW  TO  ORDER 


7W91  - 12  - L 12  S 

— I — "PH — P T T 

O 06000 


SOLENOID  CARTRIDGE 

PILOT  OPERATED.  POPPET  STYLE.  TWO  WAY  VALVE 

NORMALLY  OPEN.  NORMALLY  CLOSED 

FOR  OIL  TO  5 6PM  |16  L/MINI  3000  P.S.I  |?I0  b>r| 


, 


STS- 1 

(AL  SWG-235; 

DR  1114251.  52.  53.  55. 
56.  57.  62.  63.  66.  71, 
72.  73.  76.  78.  99. 
1114304  . 30,  56.  80. 

88  95.  96.  99. 

1114458,  87.  96. 
1118810.  11.  16.  21. 
1119781.  98  1119910. 
19.  23  . 36  . 46.  67  . 74, 
86.  98.  0-930.  D 931. 
0-932.  D-933.  0-934. 

D 942.  0-943,  0-948. 

0 952.  0-956.  D-958, 
0-960.  0-965.  D-966. 
0-967  . 0-969.  D-981. 
0-982)  12  Volt 

American  Motors  68  59 
Buick  Division  80-  57 
Cadillac  Division  79-56 
Chevrolet  Division  80-57 
CMC  Truck  75  67 
IHC  77-57 
Jeep  Corp  71-66 
Oldsmobile  Division  80-57 
Pontiac  Division  80-56 
and  Industrial.  Marine. 
Tractors  1 Trucks 


STS  3 

(DR  1118806.  1119760. 
61.  67.  74.  77.  80.  89, 
93.  D 941  D-944 
D-945.  D-946,  D 947, 
0-950.  0-951)  12  Volt 

American  Motors  58  56 
Buick  Division  56  54 
Cadillac  Division  56  54 
Chevrolet  Division  6?  55 
GMC  truck  55 
lohn  Deere  tractor  60  58 
Massey  Ferguson  tractor  61-59 
OldsmobileDivision  56  54 
Pontiac  Division  55 
Reo  truck  60  54 
and  Industrial.  Tractors 
t Trucks 


STS  5 

(AL  SAD  4301.  03. 
4401.  SAD  4501,  3, 
15-61.  15-62. 

15  64  Chrys  1889799. 
2275217)  12  Volt 

Chrysler  Division  59-56 
DeSoto  60-56 
Dodge  truck  66  57 

and  Industrial  Marine, 
tractors  l trucks 


•53 


STS  9 

(Chrys  2525288. 
2325288  DR  1115501. 
8.  10.  29.  40,  1119778. 
833.  882  85.  90.  D 954, 
D 959.  0-970.  0-971.  0 
980.  FR  C6TZ-11390A. 
SW  825)  12  Volt 

Allis  Chalmers  tractors  62-57 
Case  tractors  60  59 
Cockshuft  tractors  61-60 
IHC  truck  69  58 
lohn  Deere  tractors  60  58 
Mack  truck  66  57 
Massey  Ferguson  tractors 

Oliver  tractors  64  57 


STS- 10 

(DR:  1114370.  86,  473; 
FR  C8VF,  C8VY  11390A. 
D3AZ- 1 1390A.  B.  D3VY- 
11390A.  SW-675) 

Ford  Division  75-69 
Lincoln  Mercury  Division  75-68 


(DR  1114310.  12. 
1118140  48.  0-936. 
0-938  D 939.  0-961. 
D-964)  6 Volt 

Buick  Oivision  52-51 
Cadillac  Division  52-50 
Chevrolet  Divisio . 54-49 
Diamond  T 58-55 
GMC  truck  56-49 
IHC  55-53 

Pontiac  Division  54  49 
Reo  Truck  60  54 

and  Marine  l Trucks 


STS-8 

(Chrys  1889146. 
2642222.  884  961.64 
CH  2346:  CH-2352.  CH- 
2355.  CH-2358)  12  Volt 

Chrysler  Division  71-57 
Dodge  Division  71-61 
Plymouth  Division  65-61 


STS- 11 

(FR  D3TZ.  D4VY,  D5AZ- 
11390A  D6VZ-11390A. 
SW-1219.B.  SW-1310) 

Ford  Division  77-73 
Lincoln-Mercury  Division  77-75 


TKL:  31i>-568-5flUls 

Guaranteed  Parts  Company-Seneca  Falls.  New  York  13148 


Gulf  ♦ Western 
Manufacturing  Company 


Electric  Vehicle  Components 


Bohn  Heat  Transfer  Division 

1625  East  Voorhees  Street 
Danville  Illinois  61832 
Telephone  2’7  446-3710 


neat  Exchangers 


Air  to  air.  liquid  to  a<r  and  hq  jid  to  nquid  designs  Custom  manufacture 


Michigan  Plating  & Stamping  Division 

i860  Alpine  Avenue  NW 
Grand  Rapids  Michigan  49504 
Telephone  61 6 363-4847 


Fuel  Tanks 


Supplier  to  automotive  industry  of  temepiate  stamped  and  welced  tanks 


Automotive  Marketing  and  Engineering  Center 

Detroit  Sales  and  Engineering  Office 
24114  Reseatch  Drive 
Farmington  Hills  Michigan  48024 
Telephone  313  478-8140 


Relays 

Miniaturized  12VDC  to  control  circuits  to  20  amperes 

Solenoids 

Build  to  customer  requirements 

Switches 

Build  to  customer  requirements 

Transducers 

Current  Position.  Pressure  Speed  Temperature 

Torque  Voltage  • Build  to  customer  requirements 

voltage  Regulators 

12VDC  Solid  State 

Collyer  Insulated  Wire  Division 

100  Higgmson  Ave 
Lincoln  Rl  02865 
Telephone  401/723-7800 


Apparatus  Cadies 

Single  conductor.  Type  A t. A. 

IPCEA  S-28-357  NEMA  WC-1  Underwriters  Lab  Sizes  »4  AWG  and  larger  Asb  covered  300V 
and  600V 

Appliance  Wires 

Single  conductor 

1 Collyer  P-400  THHN  'THWN  PVC  NYLON  in  those  sizes  which  are  1 9W  uncompressed 
U L Listed  Rate  AWM  105*C  Dry  and  80°C  in  oil 

Control  Cables 

Single  and  multi  conductor 

thermoplastic 

Collyer  C-141  — PZR  — PE.  NYLON  condrs  PVC  Jacket  600V  1000V,  75“C 
Collyer  C-140  — PVC  insulated  and  lacketed  600V 
Collyer  C-143  — PE  PVC  conductors.  PVC  iacket  600V  1000V 
Collyer  C-153  - PE  NYLON.  PZR  S0*C  PVC  iacket  600V,  1000V 
Collyer  C-154  - ThhN/THWN  conductors  Type  TC  UL  Listed 

SO  10 


Servo  Solenoid 


Stepping  Motors 


Linear  Solenoids 


Ledex,  Inc. 

801  Scholz  Drive.  P O Box  427 
Vandaha.  Ohio  45377  USA 
Phone  513/898-3621 


Short  nu*dium  long  strokes  - 
are  all  available  from  one  aource  - Ledex 
Choose  our  low  profile  flat  face  puxhJpull  for  high 
force  short  stroke,  our  low  profile  conical  face 
push  pull  for  medium  force  stroke  and  our  tubu- 
lar solenoids  for  long  strokes. 

Repeatability  and  ruggedness  will  still  be 
there  after  long  usage  Our  tubulars  have  built- 
in  impact  cushions  to  absorb  energy  at  the  end  of 
the  stroke  und  electroless  mckle  plated  plungers 
for  long  life 

For  cost  awareness  use  our  D Frame  solenoids 
available  in  AC  or  DC. 


iff* 


Open  loop  - closed  hxip 

variable  position  sensing  is  now  possible  by 
using  the  Ledex  Servo  Solenoid  with  the  lodex 
controller  for  smooth,  accurate  response. 

Hydraulic  systems  can  use  our  uet  plunger  type 
which  requires  no  dynamic  seals  und  provides  up 
to  50  pounds  force  The  linear  force  is  proportional 
to  the  current  input  and  is  a force  sensing  system 
Do  away  with  pilot  stages  and  expensive  servo- 
valves. 


Step  10-15-20-30  degrees 

with  the  highest  torque  stepping  motor  made  - 
the  Ledex  Series  50-L.  Exotic  wave  forms  are 
pasae,  a simple  square  wave  pulse  drives  either  the 
unidirectional  or  bidirectional  motor  for 
10.000, 000  steps  with  a non-accumulative  accu- 
racy of  S 1°. 

Direct  couple  for  mechanical  ease  and  avoid 
linkages  Can  be  manually  over-ridden  in  case  of 
power  failure 


Design  Engineering  Aids 


Rotary  Solenoids 


Step  turn  - index  lock  - punch  - lift  - 
for  millisecond  fast  torque  and  endurance  de 
cide  on  a Ledex*  rotary  xolerund  Simple  to  use. 
requires  only  a square  wave  input,  no  polarity  to 
worry  about  and  our  endurance  engineered  ver 
sion  will  give  you  over  100.000.000  cycles 
Tbrque  up  to  117  lb.  in  with  right  hand  or  left 
hand  strokes  up  to  1 10°  Send  in  attached  postcard 
for  information  and  breadboard  with  one  of  our 
250  stock  models 


$0 


HOLDING  SOLENOID  WITH  BRACKET 


This  is  a constant  duty,  12  volt,  holding  solenoid.  It  is  actuated  by  the  ignition  circuit  and  is 
used  to  hold  the  throttle  at  a fast  idle  position.  Initial  actuation  sequence  is  completed  by  turn 
ing  or  ignition  switch  and  manually  opening  throttle  once.  Fast  idle  RPM  is  adjusted  by  rotating 
the  hexagon  end  of  the  (10  32  SAE)  threaded  stem,  while  the  engine  is  idling  and  the  solenoid 
is  actuated.  When  the  ignition  is  turned  off,  the  solenoid  returns  to  the  de  energized  position  and 
the  throttle  fly  returns  to  the  low  idle  position  to  prevent  an  engine  after  run  condition.  The 
unit  is  internally  grounded  and  has  lead  wire  for  customer  electrical  connection. 

Unit  is  available  as  bushing  mount,  optional  bracket  mount  and  adjustable  bushing  mount. 

OTHER  USES:  Air  conditioner,  and  decel  throttle  control,  or  other  actuator  controls. 


I 


Transportation 

Equipment 


CONTACT  ENGINEER  CLARENCE  FOX 


Marvel  Schebler/Tillotson  Division 

<0  _ 

SKE  TCH 
NUMBER 

Borg  Warner  Corporation  ^ 

2195  South  Eiwin  Road.  Decatur,  illinots  62525 
Phone  217  428  4631  ( 

r * 

103 

SO  12 


I 


This  is  a constant  duty.  12  volt,  holding  solenoid.  It  is  actuated  through  the  ignition  circuit  and 
is  used  to  hold  the  throttle  at  a fast  idle  condition.  Initial  actuation  sequence  is  completed  by 
turning  on  the  ignition  switch  and  manually  opening  the  throttle  once.  Approximate  fast  idle 
RPM  is  controlled  by  rotating  the  engine  solenoid  on  its  threaded  bushing  with  the  engine  idling 
and  the  solenoid  actuated.  Precise  fast  idle  RPM  is  controlled  by  adjusting  the  Hex  nut  at  the 
rear  of  the  solenoid.  When  ignition  is  turned  off,  the  solenoid  returns  to  the  de  energized  posi- 
tion to  prevent  an  engine  after  run  condition.  The  unit  is  internally  grounded  and  has  lead  wire 
for  customer  electrical  connection. 

OTHER  SUGGESTED  APPLICATIONS:  Permits  accurate  idle  adjustments  without  removing 
engine  air  cleaner  during  production  emission  checks. 

Fast  curb  idle  for  air  conditioning,  or  decel  control. 


Tr«n»pcrution  Marvel  Schebler/Tillotson  Division 

Equipment 


CONTACT  ENGINEER  CLARENCE  FOX 


SKETCH 

NUMBER 


104 


Borg  Warner  Corporation 

2195  South  Elwm  Road.  Decatur.  Illinois  62525 
Phone  217/4284631 


CONTACT  ENGINEER  CLARENCE  FOX 


This  is  a constant  duty,  12  volt,  holding  solenoid  with  combined  dashpot  The  solenoid  portion 
is  operated  through  the  igmtion  circuit  and  holds  the  throttle  at  a fast  idle  position.  Initial 
actuation  sequence  is  completed  by  turning  on  ignition  switch  and  manually  opening  the  throttle 
once.  Fast  idle  RPM  is  adjusted  by  rotating  the  hex  nut  at  the  rear  of  the  solenoid  while  the  en 
gme  idling  and  the  solenoid  is  actuated.  The  dashpot  portion  is  used  to  provide  a slow  closing 
throttle  during  the  normal  driving  cycle.  When  the  ignition  is  turned  off,  the  nudger  dashpot 
solenoid  returns  to  the  de  energized  position  and  the  throttle  fly  returns  to  the  slow  idle  posi 
tion  to  prevent  an  engine  after  run  condition.  The  solenoid  has  sufficient  travel  to  permit  com 
plete  throttle  closing  without  collapsing  the  dashpot.  Unit  is  internally  grounded  and  has  lead 
wire  for  customer  electrical  connection  The  rear  adjustment  feature  permits  setting  idle  with 
out  air  cleaner  removal. 


OTHER  SUGGESTED  APPLICATIONS  Ant;  dieseling  solenoid,  to  reduce  hydrocarbons  on 
deceleration,  driveline  shock  reduction. 


Marvel  Schebler /Til lotion  Oivision 
Bwg  Wim«i  Corporation 

2105  South  Etwm  Road.  Oacatur.  Illinois  6252S 
Phona  217/428  4531 


SKETCH 

NUMBER 


SO-14 


r 


► 


i 


1 


3-POSITION  HOLDING  SOLENOID 


This  is  a constant  duty  12  volt  holding  solenoid  combined  with  a vacuum  motor,  mounted  on 
an  adjustable  bracket  pad  The  unit  is  adjustable  by  repositioning  the  bracket  pad  and  the  through 
adjust  stem  for  fast  idle  and  curb  idle.  When  tne  solenoid  is  energised  with  the  throttle  man- 
ually opened,  it  will  move  from  the  anti  run  on  position  to  the  cu>b  idle  position.  When  high 
manifold  vacuum  is  applied  the  unit  will  push  out,  against  the  throttle,  to  the  fast  idle  position. 

The  unit  is  internally  grounded  and  has  ?,  lead  wire  for  customer  electrical  connection. 

SUGGESTED  APPLICATIONS:  Hydrocarbon  reduction  during  deceleration. 

Catalytic  converter  protection  during  deceleration. 

Low  temperature  warm  up  control. 

Air  conditioning  speed  up  at  idle. 
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CONTACT  ENGINEER  CLARENCE  FOX 


Marvel  Schebler/Tillotson  Division 

SKETCH 

NUMBER 

Borg  Warner  Corporation 

2’95  South  Eiwm  Road.  Oecatur.  Illinois  62525 
Phone  217/428  4631  ' 
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The  Prestolite  Company 


DATA  SHEET 


Company  Name  - 

Company  Phone  Number  - 

Name  of  Items  - 

DC  - DC  Converters  (on  board) 

Relays,  AC  & DC  (up  to  300V,  AC  & DC) 

Solenoids 

Switches  (6-3000V,  1-20  Amp,  AD&DC) 

Transducers,  Control  Current 
Voltage  Regulators 

Production  Status  of  Above  Items  - 


Prestolite  Electronics  Div. 
an  Eltra  Company 
511  Hamilton  Street 
Toledo,  OH  43694 

419/255-4068 


Low  Fower  (Instrument  lighting 
only) 

Low  Voltage,  only  i.e.  6 to  24 
volt  (horn  relays,  etc.) 

”o  to  72  Volt;  SAZ,  SBC,  SAW, 
sAS , etc. 

High  Current  low  voltage  push 
type  switches 

Brush  Wear  Indicators 

Generator  & Alternator 
Voltage  Regulators  for  6 to  36 
volt  applications 
Solid  state  and  Electro 
Mechanical  types,  i.e.  VSH,  VBC, 
VCA , etc. 


All  are  currently  in  production 


SO  16 


TOGGLES 


NON  ILLUMINATED 

01001 

On/Off 

01002 

Momentary/Off/Momentary 

01004 

On/On 

01005 

Momentary  On 

01008 

On/Off/On 

GLOW  TOGGLES 

01007R 

01007G 

01007A 

01007B 

ROCKERS 

ROUND  HOLE 

-1 

01010 
OlOtIR 
01011G 
0101 1 A 
01011W 

On/Off  — Red 
On/Off  — Green 
On/Off  — Amber 
On/Off  — Blue 


On  'Off  — non-illummated 
On/Off  - Red 
On/Off  — Green 
On/Off  — Amber 
On/Off  — While 


Multi-use  application:  Driving 

Light*.  Backup  Light*.  Fan*.  Defog 
ger*.  etc. 

Easy  installation. 


Switch  handle*  GLOW  in  “ON”  po- 
sition. Popular  in  Europe  • Fast  be- 
coming a hot  item  in  U.S. 


Easy  installation.  Rockers  on  certain 
models  illuminate  in  “ON"  position. 
May  also  be  mounted  in  Victory 
Mounting  Panels  under  dash. 


RECTANGULAR 
HOLE 


PUSH  /PULI 


01070 

On/Off  — non-llluminated 

01071R 

On/Off  - Red 

01071G 

On/Off  — Green 

01071 A 

On/Off  — Amber 

01071 B 

On/Off  — Blue 

0101S  non-illummated 

01014B  Blue 

01014G  Green 


nockers  on  certain  models  illumin- 
ate in  “CN"  position.  Especially  easy 
installation  when  used  with  Victory 
Rectangular  Hole  Mounting  Panel. 


Multi-use  application.  Illuminated 
models  GLOW  in  “ON"  position. 

Pulled  out:  “ON"  Pushed  in:  “OFF" 


SWITCH  PANEL  KITS 

TOGGLES  01022  (l)OnfOtt 

01023  (1)  On/Off  "GLOW" 

01024  (1)1  On/Off/On 

01025  (1)On/Off  A (1)  Warning  light 

01026  (2)  On/Off  "GLOW" 

01027  (1)  On/Off/On  A (1)  Warning  Light 

01031  (2)  On/Off  A (2)  Warning  Lights 

01032  (4)  On/Off  "GLOW" 

01033  (4)  On/Otf 


01056 

(1)On/Ott 

01057 

(1)  Illuminating  On/Off 

01056 

(1)  On/Off  A (1)  Warning  Light 

0105S 

(2)  lllumina'.lng  On/Off 

01065 

(2)  On/Ofl  A (2)  Warning  Lights 

01066 

(4)  illuminating  On/Oil 

Each  kit  includes:  H-D  16A-I2V 
switch(es),  mounting  panel, 
fuse  holder,  terminals  & screws 


|01  OM  lN)a«  | 


4000  SERIES  POWER  UNITS 

This  is  the  thyristor  power  switch  mat  chops  me  battery  power  to  the  motor  in  a senes  of  pulses 

MOUNTING 

The  heatsinks  should  preferably  be  vertical  The  body  ot  the  unit « part  of  the  electrical  circuit  and  must  be  dear  of  the  vehicle  chassis  Insulating 
mountmq  brackets  are  supplied  m the  positions  shown  m hid  kne  on  the  installation  drawing  but  may  be  rotated  through  90"  as  shown  doited 

CONNECTIONS 

Power  connections  are  by  M8  studs  marked  B-  and  SW 
Control  wiring  connections  are  by  6 35mm  faston  type  colour  coded  terminals 
Mating  laston  connector  required  tor  vehelo  harness  « Cabtetorm  Part  No  10188  toted  with  coloured  shroud 
Part  No  10189-2  (red)  1018^4  (yellow)  10189-5  (green)  10189  6 (blue)  or  10189  9 (white) 

MODEL  4021  4022  4023 OR 4024  INSTALLATION  MOOEL  401 1 . 4012. 4013  OR  4014 


PERFORMANCE  SPECIFICATION 

TEMPERATURE  -tO“C  to  + 50°C 

HUMIDITY  95%  R H 

CURRENT  RATINGS  AND  MODEL  SPECIFICATION 

The  appropriate  unit  lor  the  application  may  be  selected  by  equating  the  continuous  current  rating  ot  the  traction  motor  with  me  one  hour  current  rating 
ol  the  power  unit  and  ensuring  mat  the  running  current  on  me  steepest  specified  gradient  when  fully  laden  is  below  the  maximum  100%  conduction 
figure 


CURRENT  IN  AMPS 

VOLTAGE  RANGE 

Ratings 

Maximum 

— 

Time 

Ambtant  Temperature 

100%  Conduction 

24V 

38 -BOV 

84  — 1 40V 

160 -220V 

20  C 

40  C 

1 Hour 

160 

140 

5 Mins 

320 

270 

360 

4021 

4022 

4023 

4024 

3 Mins 

385 

330 

1 Hour 

206 

180 

5 Mins 

475 

400 

600 

4011 

4012 

4013 

4014 

3 Mms 

530 

450 

N B The  power  units  listed  above  are  representative  of  mid-range  ratings  only  Customer  requiring  ratings  not  included  m the  aoove  table  are 
requested  to  consult  Cabtetorm 

OPTION 

Thermal  protection  tor  the  mam  Thynstor- 
Please  specify  me  following 
Not  required  -1 

Required  -2 

EXAMPLE  OF  ORDER  WRITING  INFORMATION 

Power  Unit  .deluding  thermal  protection  lor  use  with  a motor  having  a continuous  current  rating  of  120  amps  and  a gradient  requirement  of  350  amps 
and  operated  at  72  Volts  - 
Order  MOOEL  4022  2 


come  form  me. 

ZION  CROSS  ROADS 
TROY,  Va  22974  U S A. 

Tel:(804)  509  -8224 


SERVICING  AND  SPARES 

Please  refer  to  the  Pulsomatic  Mk  1 0 instruction  manual 
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5 Specialty  Switches 

AflHiM  HART  CMVIStON 


6 AMP  WIPING-ACTION  CONTACTS 

TWO  POSITION  — 591  SERIES.  015  SERIES 
THREE  POSITION  — 024  SERIES 

SPECIFICATIONS 

Exposed  metal  part*  ...  Bright  nickel 

Dielectric  breakdown  Exceeds  1000  V rms 

Contact  material  Bronze  silver  plated 

Terminal  material  Bronze  silver  plated 

Standard  ha.dware  1 hex  nut.  1 knurled  nut 

(unassembled) 

Rating  See  description  below 

Terminals  Solder  lug.  screw,  or  wire 

lead,  see  Table 


SPST  Solder  lug 

86994N 


DP  and  SP 
Bat  lever. 

81024GB 

lk. 


SP  and  DP  i. 
Bat  lever.  — 

82024H0 


(591  & 015 
Series) 


3 AMP  ROLLER  BUTT  CONTACTS 

TWO  POSITION  -CANOPY  SERIES 

SPECIFICATIONS 

Exposed  metal  parts  Bright  nickel 

Dielectric  breakdown  Exceeds  1000  V rms 

Contact  material  Bronze  silver  plated 

Solder  lug  terminal  material  Bronze  silver  plated 

Standard  hardware  1 hex  nut,  1 knurled  nut 

(unassembled) 

Rating  See  description 

SPOT  Bat  lever.  ^ 

21350EH  Cf  %.  0™°"“ 

ijtfi  l 

rcfT- 1 't 

j i*.  iv  i5pDT  Bat  lever 

^ r 20905FR 


591  SERIES 

The  591  Series  otters  a selection  ot  medium  current  (6  amps) 
switches  in  a small  molded  base  Quick-make  quick-break  wip- 
ing mechanism  UL  Listed  at  6 amp  125  V,  3 amp  250  V AC  DC. 

015  ANO  024  SERIES 

The  U»5  and  the  024  Series  are  deluxe  switches  They  give 
maximum  reliability  in  both  low-level  and  rated  flower  (6  amps) 
applications  These  switches  are  the  "classic"  choice  in  many 
applications  UL  Listed  at  6 amp  125  V,  3 amp  250  V AC/Dc 
(except  model  81021AV  which  is  listed  at  6 amp  125  V,  1 amp 
250  V AC  DC). 


TOGGLE  SWITCHES 

3 AMP  WIPING-ACTION 
CONTACTS 

TWO  POSITION  - 050  SERIES 
THREE  POSITION  — 104  SERIES 

SPECIFICATIONS 

Exposed  metal  parts  Bright  nickel 

Oielectric  breakdown  Exceeds  1000  V rms 

Contact  material  Bronze  silver  plated 

Terminal  material  Bronze  silver  plated 

Standard  hardware  1 hex  nut,  1 knurled  nut 

(unassembled) 

Rating  ...  UL  Listed  3 amp  125  V 

AC/DC,  1 amp  250  V 
AC/DC 

Terminals  . Solder  lug  050  Series. 

Quick-connect /solder  lug 
104  Series. 

-MZ 

r Hr] 

050  rls*  p1***  104 

SP  and  DP  Bat  lever.  SPDT/DPDT  Combination 

Shown  83050  Solder  lug,  Quick  Connect. 

Shown  84 1 04. 

OPTIONAL  LEVERS 


A Y 


COLORED 

BATON 


MOLDEO 

TAPER 


METAL 

PADDLE 


CROUSE  HINDS  COMPANY 


ARROW  HART  DIVISION  / HARTFORD.  CT.  06101  / (203)  249  8471 
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" Specialty  Switches 

ARRlM/  HART  UVISION 


16  AMP 

TWO  POSITION  — 800  SCRIES  (Tor  double  insulation  use) 
TWO  POSITION  — 600  SCRIES 


SPECIFICATIONS 


Eiposed  metal  parts 
Dielectric  breakdown 
Contact  material 
Terminal  material 
Rating  800  Series 

Rating  600  Series 


Bright  nickel 

Exceeds  1000  V rms 

Rron/e  silver  plated 

Bron/e  silver  plated 

UL  Listed  16  amp,  1 HP,  125  V 

AC  DC;  8 amp.  1 HP,  250  V AC  DC 

SPST  models  UL  Listed  12  amp, 

1 25  V AC  DC,  6 amp,  250  V AC;  DC 
DPST  models  UL  Listed  16  amp, 

1 HP.  125  V AC  DC.  8 amp,  1 HP, 
250  V AC  DC. 


Termination 
Standard  hardware 


800  SERIES  V 

DPST 

AH  molded 

construction 

838000 


Screw 

1 hes  nut.  1 knurled  nut 
(unassembled)  OPTIONAL 


LEVERS 
» — 


SP  and  BP  Bat  lever 

80600B1 


20  AMP  WIPING  ACTION  CONTACTS 


TWO  POSITION  602  SERIES 
TWO  POSITION  421  SERIES 


•x 


♦a  — ^ 

*** 

421  SERIES 

DPST  Ball  lever  80602CA 

421  SERIES 


'S,  1!  Id 


602  SERIES 

SP  and  DP 
Bat  lever 

80421 


L 


BALL 


OPTIONAL 

LEVERS 


937” 


COLORED 

BATON 


The  421  Series  of  quick  make  quick  break  AC  DC  switches  are 
built  to  handle  rugged  applications  up  to  20  amp  and  2 HP  at 
250  V Widely  used  in  industrial  power  tools  and  floor  cleaning 
and  polishing  equipment  Screw  termination. 


602  SERIES 

The  602  Series  of  heavy  duty  switches  are  designed  for  higher 
power  applications  than  the  600  Series,  above  Screw  termina 
tion 


DOUBI  TULATlPN  800  SERIES 

The  ah  * construction  of  the  800  Senes  of  medium 
duty  switch*-  lows  them  to  be  applied  where  double  insula 
tion  is  desirable  - or  mandatory.  Screw  termination 

600  SERIES 

The  600  Series  of  medium  duty  switches  are  primarily  de 
signed  for  small  motor  applications,  both  AC  and  DC  Screw 
termination. 


15  AMP  AC  ONLY 

TWO  AND  THREE  POSIT 


Terminal 

Depth  with  QC  termination  is 
ISr,  with  solde'  lug  is  ’S* 


K- 

3P  or  4P 

Depth  with  QC  termination  is 
with  solder  lug  is  1" 


-608  SERIES 


Depth  with  QC  termination  is 
IS,",  with  solder  lug  is  1" 


OPTIONAL 

LEVER 


COI  ONI  o 
BATON 


SPECIFICATIONS 

Eiposed  metal  parts  ...  Bright  nickel 

Dielectric  breakdown  Exceeds  1000  V rms 

Contact  material  Silver  Cadmium  Oxide 

Rating  UL  Listed  15  amp,  V HP.  125  V AC; 

10  amp,  HP.  250  V AC 

Terminals  Screw,  solder  lug.  quick  connect, 

see  Table 

Standard  hardware  1 hex  nut,  1 knurled  nut 
(unassembled) 


The  608  Series  is  designed  to  offer  high  capacity  (AC  only)  on 
a small  sue  phenolic  base  butt  type  (silver  cad-oxide  buttons) 
contacts  and  ball-joint  lever  construction  for  long  life  expec- 
tancy. Available  in  2-  or  3-position  and  momentary  contact  at 
one  or  both  sides  of  the  center  position  Rated  at  15  amp,  ** 
HP.  125  V AC.  10  amp.  >*  HP.  250  V AC 


CROUSE  MINOS  COMPANY  / ARROW  HART  DIVISION  / HARTFORD.  CT.  06101  / (203)  249  8471 
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Specialty  Switches 


ARROW  HART  DIVISION 


SNAP-IN  ROCKER  SWITCHES  LIGHTED  AND  NON-LIGHTED 


L 


SINGLE  POLE 
2 POSITION 

(non-lighted) 


* ^ 


W 


DOUBLE  POLE 
2 POSITION 

(non-lighted) 


SINGLE  POLE 
2 POSITION 

(lighted) 


DOUBLE  POLE 
2 POSITION 

(lighted) 


X < 

V 

INDICATOR 


SPECIAL  OPTIONS  — CONTACT  FACTORY 

• Special  voltage  bulbs 

• Hot  stamp  legends 

• Special  color  bezel  and  actuators 

• Wire  leads 

• Solder  lugs 


• Economical 

• Compact  design  with  popular  snap-in  mounting 

• Choice  of  color 

• Matching  indicator  lights 

• Slow,  make  and  break  action 

• Choice  of  single  pole  1 600  Series  or  double  pole  2600  Senes 

• Complete  European  approvals 

Compact  design  with  popular  snap-in  mounting.  UL,  CSA.  UTE. 
BS.  VDE,  SEMKO,  SF  and  DEMKO  listed  at  16  amp  250  Vac. 

Specified  in  electronic  instrumentation  and  on  medical,  data 
processing,  telecommunications  and  duplicating  equipment  — 
the  same  switch  can  be  used  for  both  domestic  and  foreign 
markets. 

Offered  in  a choice  of  colors.  A wide  circuit  variety  for  designers 
and  engineers  Lighted  and  unlighted  styles. 


SPECIFICATIONS 

Operation  Rocker  lever  action,  slow 

make  break,  2 and  3 position 
maintained  2 position  momentary, 
with  and  without  illumination 

Function  1600  Series  single  pole,  single 

throw  (SPST)  and  single  pole 
double  throw  (SPOT).  2600  Series 
double  pole,  single  throw  (DPST) 
and  double  pole,  double  throw 
(DPDT) 

Mounting  method  Through  rectangular  aperture  by 

fixing  legs  on  switch  which  gives  a 
“snap-inT'  feature 

Base  High  grade  Nylon  66 

Actuator  High  grade  Nylon  66 

Weight 1600  Series  — 6 grams  approx 

2600  Series  — 1 f grams  approx. 
Contact  rating  16A,  250  Vac 

Dielectric  voltage  1000  volts  R.M.S.  (across  contacts) 

Insulation  resistance  50  megohms 

Electrical  life  10,000  cycles  minimum  at 

maximum  rated  voltage  i r * current 
Mechanical  life  50,000  cycles  minimum 

Lamp  specification  Average  life  — 25,000  hours  for 

neons  (1 10  volt?)  and  50,000  hours 
for  filament  (6  volts).  Wattage: 

6 Volts,  0.9  Watts 
Temperature  range  -40°C  to +85°C 

Angular  movement  2 position  36’,  3 position  18° 

each  side  of  center 

Maximum  Panel 

Thickness  .1 18  for  both  1600  and  2600 


CROUSE  HINP"  COMPANY 


ARROW  HART  OIVISI ON 


HARTFORD.  CT.  06101 


(203)  249-8471 
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F.T'N  CUTLER-HAMMER 

Electrical  Electronic  Control  TOGGLE  SWITCHES 

Introduction 

Environmentally  Sealed  Switch** 

• MhIi  Mil  S- 3950  nqinitmtnli 

• Stondord  lever  and  lever  lock  configuration* 

• I pole,  2 pole  and  4 pole  circuit*  available 

• Rating*  at  28  Vdc  ond  I I 3 Vac,  60  400  Hi 

• Self  extinguishing  bate  material 

• Molded-in  icrew  terminal  imertt 


Environmentally  Sealed  Switch** 

Integrated  Wire  Termination  Syttem  (IWTS) 

• Meet*  Mil  S-3950  requirement* 

• Sfandord  lever  and  lever  lock  configuration* 

• I pole,  2 pole  and  4 pole  circuit*  available 

• Rating*  at  28  Vdc  and  1 I 3 Vac,  60  400  Hi 

• Self-extinguithing  bate  material 


Environmentally  Sealed  Positive  Action  Switches 

• Meet*  Mll-S-8834  requirement* 

• Standard  lever  and  lever  lock  configuration* 

• 1 pole,  2 pole  und  4 pole  circuit*  available 

• Rating*  at  28  Vdc  and  1 I 3 Vac,  60  400  Hi 

• High  reliability — Mechanical  and  electrical 

• Screw  or  tolder  lug  termination 


Flush  Mounted  Switches 

• High  capacity  iwitch 

• Rating*  at  28  Vdc  and  1 I 5 Vac,  60  400  Hi 

• I pole  and  3 pole  circuit*  available 

• Screw  termination 


Switches  With  lever  Seal 

• Meet*  Mll-S-8373 1 requirement* 

• Standard  lever  and  lever  lock  configuration* 

• Rating*  at  28  Vdc  ond  1 13  Vac,  60  400  Hi 

• I pole,  2 pole  and  4 pole  circuit*  available 
e Screw  and  tolder  lug  termination 


Integral  Toggle  Switches 

• Rating*  up  to  20  ampere* 

• One  and  two  pole  configuration* 

• Choice  of  terminal* 

• Maintained  contact* 

• One  hole  mounting 


Multi-Circuit  Toggle  Switches 

• Rating*  up  to  7 ampere* 

• Two,  four,  *ix  and  eight  pole  configuration* 

• lever  lock  or  itandard  lever* 

• Double  turret  terminal* 

• One  hole  mounting 


CUTLE  R 


* HAMMER 

«t0«  * r ’H  STRUT 

VILA  8 U K I I Wit  I ).  I • 
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Introduction 


Standard  Pushbutton  Switches 

• Moment  ary  ond  alternate  action  type* 

• Rating!  up  to  40  omprtt 

• One  and  two  pole  configuration! 

O One  hole  mounting 

• Decorative  actuator!  m different  colon 

• Two  moiiture  proof  tenet 


UPA  (Uniform  Panel  Appearance) 
Pushbutton  Switches 

e Rating!  up  to  10  amperet 
e One.  two  ond  tour  pole  configuration! 
e Solder  lug  or  quick  connect  terminal! 
e Momentary  map  or  puth-pull  action 
e One  hole  mounting 


f 
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Illuminated  Switches 

e Momentary  alternate  and  puth  on  push  off  action!  available 

e Rating!  up  to  10  amperet 

e Two  pole  ond  two  circuit  configuration! 

e One  hole  mounting 

e Variety  of  cap  ttylet  in  different  colon 

e Mott  designed  to  uie  MS25237  type  lomps 


Special  Designed  Pushbuttons  and 
Rotary  Sw. 

e Pushbutton  designed  for  limit  or  indicating  applications 
e Puihbutton  designed  for  microphone  applications 
e Pushbutton  twitch  with  holding  coil 
e Pushbutton  tw  teh  with  holding  coil  and  light 
e Rotary  switch  with  positive  snap  action  mechanism 


CUTLER  ' HAMMER 

4 i 0 « H 1?Th  STRUT 
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IF«T*I\I  CUTLER-HAMMER 

Electrical  Electronic  Control  ENVIRONMENT  SEALED  SWITCHES 


Introduction 


H1 1 Series 

• Rotmgt  up  to  7 omprn 

• Two  and  (our  pol*  configurations 

• Wire  Iradi  (6  foot  length) 

• One  hole  mounting 

• Mil  S-880S  approved 

• Avoiloble  with  rotary  roller  arm  octuotor 

• Available  with  puthbutton  octuotor 

• Available  with  rotory  link  orm  actuator 

• Avoiloble  with  roller  plunger  octuotor 

• Available  with  glott-to-metal  teol  or  phenolic  due  header 


'■»  IH  '* 


HERMETIC  SWITCHES 

• Inert  gat  filled  and  tea  led 

• Roler-lever  octuoted 

• Side  mounted 

• Feoturet  wire  tolder  cup  terminait 

• Momentary  contact 

• One  and  two  pole  configuration! 

• All  metal  parti  treated  for  corroton  -eiittance 


Limit  Switches 

e Switchet  tpecificolly  designed  for  induttriol  ute 
e Avoiloble  m ttandard  or  one  way  impulte  action 
e Rugged  plunger  type  tprmg  return  action 

# All  metalt  ore  corrotion  remtont 

e Cote  it  die  cott  olummum  with  tilver  hammer  fmith 
e Avoiloble  with  ttondord  plunge-  octuotor 
e Available  with  large  1 V«  button  octuotor 

# Avoiloble  with  a tploth  proof  neoprene  boot 


CUTLER 


- HAMMER 
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F.T-N 

Electrical  Electronic  Control 


A •* 


CUTLER-HAMMER 
PRECISION  SNAP  ACTION  SWITCHES 

Introduction 


•aiic  Switch** 

• Rotngt  up  to  40  omp*r*t 

• On*,  two  ond  thrM  pot*  configuration* 

• Choice  o*  tar  mmol* 

• Maintained  and  momentary  circuit* 

• Snap  action  contact  mcchan  im 

• Dry  circuit  copobiliti** 

• 0'Ollyphtholat*  cat* 


t * 


Roller,  Straight,  and  Loaf  Actuator* 

For  Rasic  Switch** 

* Vori*ty  of  octuot or  tty  let 

0 Continent  reliable  performance 

* Actuator  m*tol  port*  or*  ttoml***  pan  vat* 

* All  port*  or*  treated  tor  corrotion  retutonc* 

* Adaptable  to  D,  K,  ond  if  ter  *t  twitch** 

* All  octuotort  or*  tuppli*d  ottembled  to  bo»ic  twitch** 


Toggl*  Actuator*  For  Basic  Switch** 

• 1 0 different  actuator  »ty l*t 

• Bone  twitch**  conform  to  MS 2 508 5 or  MS25351 

• Standard  bat  or  d*corotiv*  flot  l*v*r  *tyl*t 

• Ambient  t*mp*ratur*  rong*  65  to  * 160  F 

• All  port*  or*  treated  for  corrotion  r**ntonc* 

• All  toggl*  actuotort  or*  tuppli*d  att*mbl*d  to  botic  twitch** 


Pushbutton  Actuators  For  Basic  Switch** 

• 7 different  actuator  tty  let 

• On*  ond  two  pol*  circuit  configuration! 

• Actuator  portt  or*  ttoinlett  pottivat* 

• Momentary,  tnop  action  twitch  mechomtm 

• Solder  lug  terminal* 

• All  puthbutton  actuotort  or*  tupplied  attembled  to  bot  c twitch*! 


CUTLE  R - HAMMER 

4 2 Of  n 2 ? r m | t ■ l l r 
M»l«AUNt(  A if  9 1 1 I • 
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IGNITION  SWITCHES 


«r>. 

WA  0376  7 Wire  Feed 
Assembly 

To  be  UMd  with  M 0110  I ign, 

I ton  «*  llch  d«rr,»g*d 

N«rn#»t  often  rttullmg  from  ortg 
•n*i  iwitch  overload 


41905  1 Ignition  Switch 


Bronco  .............. .1066 

Comet 1966-60 

tdsel I960 

Fairlana  ..........1969-62 

Falcon  1969  60 

Ford  1964  60 

Ford  Truck  1966  61 

Lincoln ......  1964-61 

Marcury ..1964-60 

Mustang  . 1966  66 

Thundarblrd 1964  60 


4191 0-5  Ignition  Switch 


Comat  . 196  7 66 

Cougar  ..  1967  66 

Fairlana 196  7 66 

Falcon  1967-66 

Ford  1967-69 

Ford  Truck  1967 

Lincoln ..... 1967-66 

Marcury  & Matter  1967-69 

Mustang 1967 

Thundarblrd 1967-69 


66-0300-2  Ignition  Switch 

Bronco  ..  1977-67 

Ford  Truck 1977-67 


61-0310-2  Ignition  Switch 

Comet.  Montago 1969  60 


Cougar  

Fairlana  Torino 

Falcon 

1970  68 

Ford 

1969  68 

Ford  Truck 

Lincoln 

1969  68 

Mark  III  

1969 

Maverick 

1970 

Mercury  4 Meteor 

1969  68 

Mustang 

196966 

Thundarblrd  . . . 196966 


70-0330-3  Ignition  Switch 

Cougar  1970 

Maverick  1970 

Mustang  1970 


70-0330-4  Ignition  Switch 

Fairlana.  Torino  1970 

Ford  1970 

Lincoln  6 Mark  IV  ..  1970 

Mavarick 1970 

Marcury  4 Mataor  ...  1979 

Montago  ....  1970 

Thundarblrd 1970 


68-0350-3  Ignition  Switch 


Barracuda  1966  66 

Chrysler  196B-60 

Dart  196063 

DaSoto  1961  60 

Dodga  . 196660 

Dodge  Truck  ..  . 1976  61 

imperial  1966  60 

Plymouth  1966-60 

Valiant  196060 


69-0350-4  Ignition  Switch 


Barracuda 1969 

Chrysler  ... 1969 

Dart 1969 

Dodge  1969 

Imperial  1969 

Plymouth  1969 

Valiant  1969 


70-0370-2  Ignition  Switch 

American  Motors  1976-70 

Buick  197769 

Buick  Special.  Skylark  1977-69 
Cadillac  1977  69 

Chevrolet  197769 

Chary  II  6 Nova  .1977  69 

Corvetta  . 197769 

Firebird  1977-70 

F -86  & CutlAvS  1977-69 

Jaap  1978  74 

Oidsmobila  & Toronado  197769 
Omega  .1977  73 

Pontiac 1977  71 

Skyhawk  1977  75 

Startire  1977  75 

Sunbird  1977  76 

Tempest'  LaMars  1977-71 

Vega  4 Mon/a  1977-71 

Ventura  II  1977-71 


71  0330-5  Ignition  Switch 

Comet  1977-71 

Cougar  1972-71 

Lincoln  1976-71 

Mark  III.  IV  1971 

Maverick  1977-71 

Montego . 197271 

Mustang  1972  71 

Pinto 1974  73 

Thundarblrd  1971 

Torino  1971 


71-0330-7  Ignition  Switch 

Cougar  . 1973 

Ford  1972-71 

Mercury  4 Meteor  1972-71 

Mustang  ..  ..  197J 

71-0330-8  Ignition  Switch 

Bobcat  1974 

Pmto  1*73  71 


ESSEX  GROUP 
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IGNITION  SWITCHES  (Cont) 


f=fl 


72  0310-3  Ignition  Switch 

fora  Truck If 76- TO 


72  0335  2 Ignition  Switch 

Bobcat  1970-70 

Conor  1076  M 

Grenada  . . 1976-70 

Mark  IV  ...  1976  77 

Monarch 1976-70 

Monteio 1976-72 

Multan*  1976-74 

Pinto 1976  70 

Thunderblrd 1976-77 

Torino 1976-77 


Pft 


73-0335-2  Ignition  Switch 

Cord  1976-71 

Mareury  & Malaor  1976-71 


75-0355-8  Ignition  Switch 
Uto  76  0355-8 


■is? 


ft. 


76-0355-6  Ignition  Switch 

A loan  ...........1976 

Coronet/Char*er .1976-70 

Cordoba  1976-70 

Chry*ler  1976-72 

Dot!** 1976-70 

Plymouth  - 1976-70 

Grand  7ur>  ..1976 

Monaco  .....1976-70 

voi*r*  1976 

Ood(*  Truck  . 1976-72 


77-0360-2  Ignition  Switch 

Chryiler  1970-77 

Dodca  1970-77 

Ood*a  Truck  1970-77 

Plymouth  .............1970  77 

(All  modal*  «*/ o tilt  wheel) 


Si 


77-0335-3  Ignition  Switch 

Bobcat  1970-77 

Cou«ar  1970-77 

Granada  .... .......1970-77 

LTD  II  .1970-77 

Mark  V .1970  77 

Monarch  1970-77 

Muttan*  II 1976-77 

Ml 1970-77 

Thundarblrd  1970-77 


77-0370-2  Ignition  Switch 

Chrytler  ....1970-77 

Ood«*  1970-77 

Plymouth  1970-77 

(All  modal*  «*/ Tilt  wheel) 


78-0325-2  Ignition  Switch 

Capri 1979 

Eelrmont 1979-70 

Tord  1979 

Mareury  1979 

Muitanf 1979 

7aohyr  1979-70 


77-0335-4  Ignition  Switch 

LTD 1970-77 

Maroul*  1970-77 


7I-0370-3  Ignition  Switch 

American  Motor*  .......1970 

Oulck  1970 

Cadillac  1970 

Chevrolet  197M 

Chevy  6 CMC  Truck  ...  19/M 

OKI*  mobile  .... . 107A 

Pontiac  1970 

(All  modal*  w/o  tut  wheel) 


76-0370-4  Ignition  Switch 

American  Motor*  1976 

Buiek  1970 

Cadillac  .1970 

Chevrolet  1970 

Chevy  O GMC  Truck 1970 

Oldtmoblle  1970 

Pontiac  ....... 1970 

(All  mode'*  w/Tllt  wheel) 


76-6300-2  Ignition  Switch 

Oodfa  Omni  ........ 1970 

Plymouth  Mori  ton  ......1970 


ESSEX  GROUP 
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ESSEX  GROUP  I#  TECHNOLOGIES 

ESSEX  CONTROLS  DIVISION  131  GODFREY  STREET.  LOGANSPORT.  INDIANA  46947  21*753-7521 


Switches 


TYPE  642,  643,  and  6f 
Snap-Action  Switches 


OUTLINE  DIMENSIONS 

Type  686 


APPLICATION  DATA 


Designed  and  built  lor  low  cost  dependable  operation 
Esse*  Snap  Action  Type  686  and  Type  642  senes  an> 
available  m both  smgie  and  double  throw  versions  with 
mounimg  brackets  and  operating  arms  which  can  be 
furnished  to  your  mounting  specifications  The  Type 
643  features  DPDT  capability  it  is  ideal  tor  spec > a 
applications  such  as  controlling  both  sides  of  a power 
ime 

Features  Voided  phenolic  case  has  a positive  over 
center  action  to  make  and  break  the  circuit  These 
switches  are  electrically  rated  up  to  25  amps  u l and 
CSA  listed  have  large  line-silver  contacts  and  NEVA 
standard  termination 


NOTE  Dimensions  are  appropriate  consult  factory 
tor  e*act  dimensions 


ENGINEERING  DATA 


16  Amp* 
125  250  VAC 

1 HP  125  VAC 

2 HP  250  VAC 


6 . 

- 1 

643,  and  686 

, < 

25  Amp  Ava  'able  on  Request 


MICRO  SWITCHES 

1 hc*c  quality  micro**  itches  can  be  used  in  an  unlimited  number  of  application* 
Poktibililic*  dcmon*tratcd  in  thit  catalog  include  accelerator*  and  contactor 
interlock*  Available  in  two  style*,  roller  actuated  or  push  button  Order 
appropriate  style  based  on  desired  application  Rated  at  3 amps  at  1 13  VDC 
Masimum  voltage  is  600  VDC 


Aslaalsd 


Pan  No Description 

3I-3MN  410  Push  Button  Micros* itch 

31 6MN4I0 Roller  Actuated  Micros* itch 


TOGGLE  SWITCHES 

Quick  make,  quick  break  contact  mechanism  in  hakelitc  housing  II  16"  long 
hat  toggle,  stem  15  32"  diameter  x 15/32"  long  Complete  *ith  nickel  finish 
plate.  5 16  long  S* itches  are  Ul  listed  and  CSA  certified  jy* 


I’.ui  No 

Flee 

Action 

Charact 

Type 

Amperes  at 
125  250  VIX' 

Terminals 

700  2A488 

on  off 

DPST 

16  8 

Screw 

7QQ2B488 

on  off 

DPST 

20  10 

Screw 

7(X)  IC878 

on-off 

SPST 

6 5 

Screw 

700  ID878 

on-off 

SI'S  l 

6/3 

6"  1 eads 

POWER  FUSES 

Protect  valuable  components  from 
damage  *ith  these  power  fuses  Con 
nect  them  in  line  with  the  HV's  motor 
and  speed  control  system  to  guard 
against  damage  from  overload 


c 


Part  No. 

Description 

26  5 38  3 260 

200  Amp  fuse 

26  2816  260 

400  Amp  1 use 

126  240(1  260 

600  Amp  Fuse [ 

2'.  281X1  260 

sl  K 1 kmp  1 use 

IrIb 


Jti  u!  El£CTRIC  VEHICLE  components 

qpfajpl  FLIGHT  SYSTEMS 

HEADQUARTERS 

P.O.  BOX  25,  MECHANICSBURG,  PA  17055 
PHONE  (717)  697  0333 


\ 

h 
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Distinctive  handles  and  ex- 


position and  action  chamber 
nouaaa  posmon.ng  device  with 
laciiitiaa  lor  changing  atop  lo- 
cations Whan  used  torsion 
springs  ara  piacad  m sac  on  d 
hall  ol  chamber 


Circuit  designation  piata  la 
marked  tor  identification  ol 
switch  functions 


Angled  terminal  connections 
permit  easy  wiring 


Enclosed  contacts  mean  switch 
does  not  need  separata  cover 


Contact  numbers 
clearty  identified 


cutcheons  tailor  each  switch 
to  Its  particular  application 
sossrsr 


The  SBM 

Compact  Cam-operated 

• Control  and  transfer 

• For  control  panels 
and  switchboards 

• Up  to  600  volts 


1 


] 

I 


The  SBM  Is  a compact,  positive  acting 
switch  for  control  and  transfer  service 
on  panels  and  switchboards.  600  volts 
and  under  Up  to  10  stages.  2 contacts 
per  stage  can  be  provided,  with  inde- 
pendent action,  both  electrically  and 
mechanically,  through  eight  positions 

Ideal  For  Switchboards — 

— The  SBM  switch  is  especially  adapt- 
able for  switchboard  applications  where 
space  is  at  a premium  Whan  a control 
switch  Is  required  for  use  in  an  expio- 
sion-p*oof  or  watertight  enclosure, 
space  is  normally  not  a controlling 
factor,  and  the  SB-1  switch,  which  is 
somewhat  larger,  is  used 

The  SBM  switch  is  normally  supplied 
for  mounting  on  panels  up  tu  v«  inch 
thick  If  requested.  It  can  also  be  sup- 
plied for  mounting  on  panels  of  one  and 
one  and  a half  Inches. 

Compact  design  of  the  SBM  switch 
permits  close  center-to-center  Una 


mounting  distances  and.  at  the  same 
time,  easy  access  to  the  terminals  for 
wiring  Also,  since  the  switch  Is  en- 
closed. there  Is  no  need  for  clearance 
at  the  back  of  the  panel  to  remove  a 
separate  cover  This  further  reduces 
space  requirements 

Ratings 

The  SBM  switch  is  isted  for  a me 
chamcal  life  of  500.000  operat.ons  The 


electrical  ratings  are  600  volts  ac  or 
dc.  20  amps  continuous  or  250  amps 
for  th-ee  seconds  The  interrupting 
rating  depends  upon  the  >nitage  and 
character  of  the  circuit  The  table  be- 
icw  illustrates  the  interrupting  duty  of 
a single  contact  and  contacts  In  series 
when  various  conditions  exist  on  a 
circuit. 

SSU  • r*<osnr*a  under  the  eon>pon«nt  pro- 
s'*™ ol  UndO'wruon  isoo'l'orwt  Inc 


Interrupting  Rating  (amperes) 


Circuit 

Volts 

— 

Non-Inductive 

inductive 

Number  of  Contacts 

[ < 

2 in  series 

. n: 

2 in  tenet 

24  dc 

10 

30 

8 

25 

48  dc 

8 

25 

6 

16 

125  dc 

5 

15 

4 

10 

250  dc 

1 

3 

1 

25 

600  dc 

0.4 

08 

0 3 

0.7 

115  ac 

40 

75 

24 

50 

230  ac 

25 

50 

12 

25 

460  ac 

20 

30 

10 

20 

600  ac 

15 

25 

8 

12 
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Control  and  Transfer  Switches 

Multi-stage  — versatile — reliable 


The  SBM  Switch 

— rotary  cam-operated,  compact  — 
tor  penal  mounting  only  Two  electrically 
separate  and  mechanically  independent 
contacts  per  stage  These  small,  ver- 
satile switches  mount  close  and  wire 
easily  on  your  switchboard  Common 
types  are  warehouse  stock 


Application  Information  GET-6169 
Prices  Handbook  Sect  7191 
Instruction  Book — GEH-2036 
Renewal  Parts-  GEF  4167 


The  SB  1 Switch 

— rotary,  cam-operated,  slightly  larger 
than  the  SBM  switch  and  capable  of 
more  design  flexibility  Can  be  inde- 
pendently mounted  and  housed— Navy 
approved  in  relevant  applications  Many 
common  types  warehoused 


Application  information  GET-6169 
Pricas — Handbook  Sect  7151 
Instruction  Book—  GEH-906 
Renewal  Parts — GEF-2357 


Tne  SB-9  Switch 

—a  heavier  duty  switch  than  the  SB- 1 — 
for  applications  requiring  unusually  high 
numbers  of  repetitive  operations,  but 
otherwise  similar  in  optional  features 
and  design  capability 


Application  Information  GET-6169 
Prices — Handbook  Sect.  7151 
Instruction  Book — GEH-906 
Renewal  Parts — GEF-3481 


sosorto 


The  SB-10  Switch 

-m  addition  to  the  rotary  operation  like 
the  SB-1  switch,  the  SB-10  is  capable 
of  opening  and  Closing  contacts  with  a 
lateral  push  or  pull  of  the  har- Jia 


Application  Information  GET-6169 
Prices — Handbook  Sect  7151 
Instruction  Book— GEH-906 
Renewal  Parts — GEF-3482 


How  to  Select  and  Order 


This  booklet  describes  the  General 
Electric  control  and  transfer  switches 
in  functional  terms  how  they  oper- 
ate what  they  look  iike  and  what  they 
can  do 

GENERAL  ELECTRIC 


For  application  information  see  GET- 
6169  where  contact  and  connection 
diagrams  are  given  for  160  switches 
Pricing  information  I?  carried  in  the 
Apparatus  Handbook  Section  7151 


Maintenance  and  overhaul  directions 
are  contained  in  the  instruction  book 
For  renewal  parts  see  the  renewal 
parts  bulletin. 
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Positioning 

Coo  (sets  of  tha  SQM  switch  are  poai- 
itvely  petitioned  by  a detent  wheal 
mounted  on  a square  shaft  and  acted 
upon  by  ■ spring-loaded  roller  arm  X 
the  shaft  ot  the  45'  switch  is  not 
’Otsted  wore  then  one-halt  tha  distance 
between  positions.  H w»F  snap  back  to 
He  prior  poettion  If  totaled  more  thar. 
half  the  distance  between  positions.  K 
wilt  snap  to  the  next  position  The  90* 
switch  Has  this  same  positive  detent 
action  when  In  position,  but  the  snap- 
ping action  la  not  aa  prominent  Up  to 
sight  positions  are  available  with  46*  or 
90'  between  positions 


Terminal  Connections 

Terminal  connections  are  brought  to 
the  corners  of  each  stage  allowing 
screw  connections  to  be  made  over  a 
large  angle  This  angular  displacement 
ot  connection  points  allows  the  switches 
to  be  mounted  on  throe-inch  centers 
or  less 


Jumpers 

Jumpers  are  furnished  assembled, 
where  required,  cn  all  standard  listed 
switches  For  special  switches  or  un- 
listed switches  separate  lumpers  can 
be  ordered 


Jumper  Jumper 

307V515  307V512 

(Same  Stage)  (Adjacent 


Stage) 


Contacts 
Handle 
1 End 

Positions 

T 3 

, 2 1 

1 

" X 

o— ( ►— o o— O-o 

t±  _ . 

X 

o— It-o 

3 X 

X 

Break-Before-Make  Contacts 

Contacts  on  SBM  switches  are  normally 
non  overlapping  (break-before- make) 
This  sequence  is  illustrated  above 
which  shows  that  contact  No  1 opens 
before  contact  No  2 closes 

Another  normal  function  ts  Illustrated 
by  contact  No  3 which  is  shown 
closed  in  two  adjacent  positions  When 
switching  oetvsen  these  positions,  this 
contact  will  always  remain  closed 


•MOW 


Spring  Action 

Tursion  springs  return  the  switch  handle 
to  or  towards  the  12  o'clock  or  No  3 
position  The  travel  ot  the  handle  is 
limited  to  90"  to  either  side  of  this 
position  The  switches  may  be  fur- 
nished with  soring  return  both  ways 
or  only  one  way.  with  maintaining 
action  in  the  opposite  direction.  You 
can  also  have  spring  return  from  posi- 
tion No  1 (9  o'clock)  to  position  No  2 
(10  o'clock)  and/or  spring  return  from 
position  No  5 (3  o'clock)  to  position  No 
4 (2  o’clock)  with  maintained  action 
in  the  other  positions  Torsion  springs 
are  housed  in  the  rear  half  ot  the  posi- 
tioning chamber  There  is  no  need  to 
modify  the  chamber  to  accommodate 
the  springs 
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Ovwrlaootna  Contacts 

Wwf  SWpP^niV|p  VVflSSnavV 

Overlapping  contacts  (makebetore- 
braak)  contribute  to  tha  versatility  ol  tha 

SBM  switch 

Typical  overlapping  contacts  are  shown 
on  modal  switch  10AA009  Tha  aslartsk 
(*)  indicates  an  Inlarmadiate  (non-teal) 
position  and  shows  tha  contacts  over- 
lapping in  tha  10AA009  whan  turning 
trem  tha  OFF  position  to  reading  posi- 
tion "1"  (Phase  t).  contact  2 closaa  at 
tha  Intermediate  position  and  before 
contact  1 which  r amain  ad  dosed 
through  tha  Intermediate  position, 
opens. 


sosorss 


Pull-To-Lock 

A pull-to-lock  mechanism  is  designed 
for  spring-return  switches  When  the 
handle  is  turned  to  the  9 o'clock  posi- 
tion. it  can  be  pulled  out  and  locked 
in  that  position.  When  the  handle  is 
pushed  in.  the  handle  spring  returns  to 
the  normal  position  This  pull-to-lock 
feature  does  not  actuate  contacts  but 
r..erely  prevents  the  spring  return  ot  the 
handle 
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Construction  Features 


|5T 

— F 1 

I 

1# 

h 

Ww> 

STANDARD 


TARGET 


KEYED 


•worn 


Escutcheons 

Two  basic  types  of  escutcheons  are 
available  the  standard  and  the  target 
The  standard  type  shown  on  the  left 
is  a molded  black  phenolic  material 
with  whits  lettering  for  clear  reading  of 
the  positions  A target  type  escutcheon, 
shown  in  the  middle,  is  normally  fur* 
mshod  on  breaker  control  switches  An 
.iluinniiini  Ironl  plate  houses  the  target 
mechanism  with  a window  in  the 
center  to  show  green  for  the  trip  posi- 
tion. rod  for  the  closed  position,  and 
black  lor  the  pull-to-lock  position.  The 
target  has  a slip  action  so  that  it  will 
remain  green  when  the  handle  returns 


to  NORMAL  from  the  TRIP  position,  and 
red  when  It  returns  from  the  CLOSE 
position.  This  shows  the  operelor  the 
last  operation  ol  the  switch. 

On  the  right  a modified  standard  Is 
shown  with  keyways  for  use  with  a 
removable  type  handle. 

Aluminum  circuit  designation  plates  are 
available  for  all  three  types 

The  standard  and  keyed  escutcheons 
can  be  furnished  In  painted  colora  of 
red.  green,  yellow,  blue,  gray,  orange, 
brown,  and  white,  but  must  be  specified 
on  each  order 


PISTOL  GRIP 


4ft 


OVAL 


KNURLED 


LEVER 


Handles 

Four  types  ol  molded  black  phenolic 
handles  shaped  for  easy  gripping  are 
avundblo  with  the  SBM  switch:  pistol 
onp  oval,  knurled,  and  lever.  Any  of 
the  standard  handles  except  the  lever, 
may  be  adapted  for  removable  handle 
keying  A fixed  handle  may  be  easily 
removed  for  replacement  by  a screw 
in  the  front  of  the  handle.  A white 
pointer  furnished  with  the  han  1 is 


(except  the  lever)  and  mounted  near 
the  escutcheon,  give  a clear  identi- 
fication of  the  position  that  the  handle 
is  in.  For  match  and  line  up  with  SB-1 
switches,  type  SB-1  pistol  grip,  oval, 
knurled,  and  round  handles  can  be  fur- 
nished for  use  with  SBM  switches.  The 
same  colors  are  available  for  the 
handles  as  were  listed  for  the 
escutcheons 


SMorsx 


Cams  and  Contacts 

The  silver  to  silver  contacts  of  the  SBM 
switch  are  of  double-break  design,  as 
seen  at  left,  which  reduces  arcing  and 
subsequent  pitting  of  contacts.  Each 
contact  is  operated  by  a double  surface 
cam.  one  surface  lor  closing,  the  other 
surface  for  opening.  This  construction 
provides  openinf  and  closing  action  not 
dependent  on  springs. 


•Marts 

Keyed  Escutcheons  and 
Removable  Handles 

, The  removable  handle  commonly  used 
| in  synchronizing  switches  can  be  made 
to  be  removed  In  an)'  one  of  the  eight 
• positions  There  are  three  keys  set  In 
[ front  of  the  handle,  so  that  they  tit  the 
designated  keyways  in  thi>  escutcheon 
in  a desired  position.  Thu  escutcheon 
can  be  keyed  so  that  a handle  i«  Inter- 
changeable or  non-lnterchungeabis  with 
another  switch.  If  this  Is  desired,  the 
[ catalogue  number  of  the  other  switch 
; and  the  position  in  which  ihe  handle  Is 
to  be  removed  must  be  given  The  re- 
movable handle  is  not  furnished  with 
the  switch,  but  as  a separate  item. 


ioihii 


Slip  Cams 

The  slip  cam  is  basically  used  on 
breaker  control  switches  The  slip  action 
enables  a contact  to  remain  closed  or 
open  after  returning  to  tho  normal  (12 
o'clock)  position  from  either  the  CW  or 
CCW  positions. 
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Battery  Condition  Indicator  Accelerator  Switch 


The  Battery  Condition  Indicator  displays 
battery  condition  very  clearly  and  accurately,  and 
maximizes  battery  life  by  protecting  the  battery 
from  the  damaging  effects  of  deep  discharge 
This  microprocessor  device  actually 
measures  energy  consumed  and  displays  battery 
condition  on  an  eight-position  LED  readout  with 
green  amber  and  red  zones  If  the  battery 
discharges  to  the  red  zone  condition,  the  indicator 
begins  flashing  and  several  minutes  later,  it  will 
render  the  truck  inoperable  by  disconnecting  the 
hydraulic  pump  motor  (forward  contactor  dis- 
connect is  optional) 

The  device  cannot  be  fooled  by  discon- 
necting the  battery  or  by  temporarily  connecting  a 
charged  battery 


Solid  state  electronics  provide  at  least  1 00 
times  longer  life  for  this  new  accelerator,  and 
eliminates  the  potentiometer 

• Only  one  principal  moving  part 

• Small  size 

• Rugged,  gasketed  enclosure 

• Short  stroke  assures  positive  shaft  return 

• Reliable  solid-state  by-pass  switch 

GENERAL  $ ELECTRIC 

INDUSTRIAL  CONTROL  DEPARTMENT 
P.O.Box  0106,  Charlottesville,  VA  ?2906 
TEL:  OOU -973-1051 


System  Analyzer 
for  easy  troubleshooting 

Using  the  EV  1 Analyzer  one  service  person 
can  check/but  the  control  and  all  vital  trugk 
electrical  components  in  le]ss  than  10  minutes  Withl 
the  flick  of  a switch  the  analyzer  can  test  a key  % 

' switch  seat  switch  bpjke  switch  accelerator 
switch  directional  selector  switch  capacitor  SCRs 
diodes  thermal  protector  motor  and  wiring 
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Rotary  Switches 


Features  Available 


Anqle  ot  No  ol 

Throw  Decks!  1) 

Poles  oer 
DecM2l 

Shorting 
Position  or  Non- 

oerPoleO)  Shorting 

P C or 
Solder  Lug 
Terminals 

l4  [ 1-12 

a 

1-12  1 B If 

Solder 

i.t2 

TTio  ] 2-20  i Both 

Soider 

22' j 1 1-t2  | 

1-8 

2-16  | Both 

Solder 

22' i t | 

1 or  2 

2-16  Both 

Both 

36  i 

1-4  ! 2-12 I Both 

Both 

30  1-12 

1-6 

2-12  Both 

Both 

30  | 1-12 

1-6 

2-12  Both 

Solder 

30  1 

1 

2-H  N 

Paston'  or 

Adjustable  Stops 
Coded  Output 
Concentric  Add  A Pot 
Concentric  Two  Switches 

Homing  Rotor 
Isolated  Position 


Keylock 


M.htary  Qualified 
PC  Mount 

Progressively  Shorting 

Screwdriver  Slotted  Shaft 
Sealed 

Spring  Return 
Standard  Commercial 


(il  iHoma'ion  ebon"  bated  O"  i po'e  pei  dec*  Mm. mum  nu-nbei  0’  deck*  » also  i.mited  by  the  total 
numoe'  o’  poles 

Ul  um.'ed  by  ’olal  numbe'  ot  poles  *o<  entire  switch 
i V MiiiuuiT'  positions  pe»  pole  dependent  on  numbe'  of  poles  pe'  dec* 


Contact  GRAYHILL  for  part  numbers  and  other  information 


Grayhill,  Inc.  / 617  Hillgrove  Ave.  / La  Grange,  Illinois  60525  / (312)  354-1040 


r 


Snap  Wiping 

Action  Butt  Contacts  Contacts 


Pushbutton  Switches 


Ui  L itted 
Povlivf  Iwl 


Sealed 

8 eiei  Mounting 
Wo.md  Be;*'  Mo.  ''l.ng 


SPDT 


HRM 

BBM 

DPDT  "BM 

BBM 


E n^if  on  mentally  Sealed 
Sealed 

Square  Be/e>  Muu'Hing 
Round  Be/e  M< ’tinting 


Ul  listed 


OvfMra^i 
Positive  Fee' 


Sealed 

Round  Be/e'  Mounting 
Positive  iw  Round  Be/ei  Mtg 
Vjua»e  Re/e  M . ■*  ■»  vj 

Positive  f ee  Squar**  Re/ei  Mtg 
Sm#"**S»  PiithPutton  Sw  »(h 
Overt»ave<  Limit  S*>tch 
Overture' 

Sealed 


Sealed 


Neon  incandescent  ot  LED 


PC  Termmats  2 Circuits 


f aston  Terminals  Audible  Click 


SPOT  Ibbm 


Also  available  are  pushbutton  accessories  such  as  button  caps  t itton  guards  pendant  housing  recessed  caps  and 
decorative  mounting  hardware 

Contact  GRAVHILL  lor  more  Inlormellon  on  perl  numbers  and  dimensions 


Diameter 

lehmd  Pe«e •• 

Pertinent  Feature# 

Grsyhltt 

Seres 

No 

1 Appic*  | 

G ray  hill.  Inc.  / 617  Hlllgrove  Ave.  / La  Grange,  Illinois  60525  / (312)  354-1040 


Keyboards 


Choices: 

• 12  and  16  Button  Keypads  or  Stackable 
Modules 

• Button  Center  Distances  of  50,  .750.  and 
.682 

• Low  Profile  or  Long  Stroke 

• Snap  Feedback  or  Soft  Stroke 

• Sealed  or  Unsealed 


• Insertable.  Stamped.  Molded,  or  Graphic 
Legend 

• Matrix,  SP/Common  Bus.  2 out  of  7(8) 
Codes,  and  Custom  Circuitry 

Note  All  choices  not  available  In  each  senes 

Contact  ORA  YHILL  tor  part  numbers,  specifications  additional 
Information  and  dimensions 


Selector  Chart 

Amp, 

Rating 

Operation, 

Type 

Grayhill 

« 

at 

el 

Pertinent  Features 

Sedet 

Circuitry 

IIS  VAC 

Rtaiative 

Rated  Load 

Contact 

No 

N O 

1 2 Button  Centers 

Keyboards 

N O Coded 

N A 

3 000  000 

Snap 

Post  Mounted 
3 4 Button  Centers 

84 

Post  Men.  n ted 

N O Coded 

N A 

3000  000 

Snap 

1 2 Button  Centers 

86 

legend  Sheet 

N A 

1 N A 

N A 

L egend  Sneet  | 

1 SEALED  KEYBOARDS 

N O Coded 

N A 

3 000  000 

Snap 

1 2 Button  Centers 
Seated  Colorful 

86 

STAl  **hi  t fBOARDS 

NO 

N A 

3 000  000 

Snap 

[ t 2 3 4 5 6 12  and  16  Button  1 
Stacfcabie  Keyb  oard  Modules 

87 

Legend  Sheet 

N A 

[ N A 

Pushbutton 

SPST  NO 

Aiptng 

1 2 3 or  6 Buttor  Module 

tPST  NO 

100mA 

1 000  000 

Wiping  , 

S'*p  tn  Legends 

8? 

Modules 

SPST  NO 

<9 

1 000  000  1 

Wpmg 

6 Button  Modules 

U 

?PST  NO 

5VDC 

1 000  000 

W'P*ng 

T wo- Shot  Molded 

8? 

3FST  NC 

1 000000  I 

Wiping 

Standard  Telephone 

62 

4 PST  N O 

1 000000 

W'P'ng 

Legend 

62 

legend  Sheet 

N A 

N A 

N A 

Legend  Sheet 

62 

Grayhill,  Inc.  / 617  Hillgrove  Ave.  / La  Grange,  Illinois  60525  / (312)  354-1040 


STARTER  SWITCH  SPECIFICATION  CHART 


Number 

No  o< 
Ttrminalt 

•it* 

•racket 

Volt 

Part 

Nuetler 

No  at 

TerMteali 

•ase 

•racket 

Vott 

$$  4] 

3 

insulated 

flat 

i 

SS  57 

4 

Grounded 

flat 

12 

SS  44 

3 

Grounded 

Curved 

6 

»M 

3 

Grounded 

flat 

12 

SS  46 

3 

Grou" Jr  3 

Flat 

t» 

U-M 

4 

Insulated 

Flat 

12 

SS  47 

3 

Grounded 

C u'ved 

12 

SSIt 

4 

Insulated 

Flat 

12 

SS  49 

3 

Insulated 

flat 

12 

SS  62 

4 

Insulated 

flat 

6 

SS  50 

3 

Insulated 

Special  Base 

6 

SS  72 

4 

Insulated 

Curved 

12 

nu 

3 

Grounded 

flat 

6 

SS-73 

4 

Crr  rnded 

flat 

12 

SS  56 

3 

Grounded 

flat 

12 

T06GLE  SWITCH  SPECIFICATION  CHART 


P*»1 

NO  l« 

No  «f 

Nd"Ho 

lid 

Nmmi 

in 

iii|ti 

T«rak.N«it 

ft»»l 

Vlltl|l 

1 iMflft 

SM 

2 

iv» 

2 

10 

12V 

Bat 

SP  2 

2 Switch 

2'j 

2 Switch 

10 

12V 

Bat 

SP  3 

2 

2V> 

2 

12V 

Bat 

SP  4 

2 Switch 

4 

2 Switch 

12V 

Bat 

TS  1 

2 

H 

H 

2 

20 

6V 

Bat 

10 

12V 

IS  2 

2 

Su 

H 

2 

35 

6V 

20 

12V 

Bat  V 

IS  2M 

2 

5? 

H" 

2 Screw 

25 

6V 

Bat  4. 

15 

12V 

24V 

TS  J 

3 

55a' 

H 

3 

20 

6V 

Ball  ’Y 

10 

12V 

TS  4 

2 

'Sa 

'Sa 

2 Screw 

6 

125V  AC 

Ball  V 

3 

250V  AC 

TS  5 

3 

’Sa 

’Sa 

3 Screw 

15 

125  V- AC 

Bat  V. 

10 

250V-AC 
*.  HP  120- 
240V-A  C 

TS  6 

2 

’Sa 

’Sa 

2 Screw 

35 

6V 

Bet  IVY 

35 

12V 

TS  7 

2 

V»' 

2 

10 

12V 

Bat 

PUSH  & PULL  SWITCH  SPECIFICATION  CHART 

Ml  If 

V|ltl|t 

iettcli  li«|tft 

Pin  No 

PotttiMt 

»•• 

l lift  ft 

Tinman 

( tail 

Sftift  ft  toll 

lot! 

PBS  9M 

2 

H 

r* 

2 Screw 

25  Amp-6V 

2S 

Brass 

15  Amp-l2V 

Chrome 

Plated 

PS  10 

2 

V. 

S 

2 Screw 

15  Amp-6V 

IS 

Metal 

PS  It 

2 

1 

2 Screw 

15  Amp-6V 

1V» 

Metal 

PS  12 

2 

V 

V 

2 Sc-ew 

25  Amp-6V 

3S. 

Ivory 

15  Amp-l2V 

Plastic 

PS  15 

2 

V 

V 

2 Screw 

25  Amp-6V 

IS 

Ivory 

15  Amp- 12V 

Plastic 

PS  16 

2 

V 

r 

2 Screw 

25  Amp-6V 

2S 

Ivory 

15  Amp- 12V 

Plastic 

PS  1 7 

2 

Td» 

r 

3 Screw 

25  Amp-6V 

3’ a 

Ivory 

15  Amp- 12V 

Plastic 

PS  I9M 

2 

H 

IV 

2 Screw 

25  Amp-6V 

3’. 

Ivory 

15  Amp-12V 

Plastic 

PS  20M 

2 

H 

1W' 

2 Screw 

25  Amp-6V 

3’. 

Chrome 

15  Amp- 12V 

Plated 

Plastic 

PS  23M 

3 

H 

IVY 

3 Screw 

25  Am0-6V 

3V 

Chrome 

15  Amp-12V 

r’lated 

PS  24 

2 

S 

tr 

2 Screw 

35  Amp-6V 
20  Amp  12V 

2’i. 

Chrome 

PS  25 

2 

’Sa 

Vi 

2 Screw 

65  Amp-6-28V 

4S. 

Chrome 

PS  76M 

3 

4*' 

IV.- 

4 Screw 

25  Amp-6V 

3”n. 

Chrome 

15  Amp-l2V 

Plated 

v jaMB  Guara 


TtL:  311>'-566-5nUi 

Guaranteed  Parts  Company- Seneca  Falls.  New  York  13148 
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STARTER  SWITCHES 


SS  47 

(AL  SS  4003.  4301. 

15-8,  15  18  OR 
1450  4.  7.  67.  85. 

0 928)  12  Volt.  Grounded 
Base.  Curved  Bracket 

ieep  Corp  71  SS 
Studebake'  58  56 

and  Industrial.  Marine 
Tractors  ( Trucks 


SS  49 

(FR  59B  11450)  12  Volt 
Inflated  Base.  Flat 
Bracket 

ford  Motor  Coach  38  37 
ford  Truck  47  46 


\ "S J 

SS  50 

(FR  8N  11450)  6 Volt. 
Insulated  Base.  Special 
Bracket 

ford  Tractor  S 2 48 

. Vm 

VkV 


SS  55 

(AL  SS-4007,  A.  30, 
15-10.  15-17;  OR  1453. 
64.  1549.  D 925.  FR 
FAB  114S0B  1A.  B5A. 
FDA  FDH-11450A) 

6 Volt.  Grounded  Base. 
Flat  Bracket 
ford  Division  SS  SI 
Lincoln  Division  55  5 2 
Mack  Truck  SO  44 
Mercury  Oivision  55  52 
Studebaker  SS 
and  Industrial.  Mjnne. 
Tractors  1 Trucks 


SS  56 

(AL  SS-4008.  11.  23, 
15-11  15-16; 

Amer  Mtrs  3225629. 
DR  1456  , 66.  1544. 
D-927; 

FR  2C-11450A. 

D20Z- 1 1450A,  D2SF- 
11450  AB  SW  1080, 
SV^Y  1 18)  12  Volt. 
Grounded  Pase.  Flat 
Bracket 

American  Motors  77-75 
ford  Division  79-72 
)eep  Corp  78  75 
Mercury  Division  79-72 

and  Industrial  Marine  1 
Trucks 


SS  52 

(AL  SW  4012.  15-49. 
DR  1996478) 

American  Motors  SI 


(Am  Mtrs  3180465; 

FR  B6A  B6AZ.  C7AF. 
D2DZ.  FDR  11450A. 

D2AF  11450  AA. 
2701966)  12  Volt. 
Grounded  Base.  Flat 
Bracket 

American  Motors  74  73.  69  67 
ford  Division  78  56 
leep  Corp  79  72 
Lincoln  Mercury  Division  78  56 

and  Industrial.  Tractors 
l Trucks 


(AL  SAE  4001.  15-5. 
Chrys  1658880  2. 
1692658  CH  2326) 
12  Volt.  Grounded 
Base.  Flat  Bracket 
DeSoto  59  57 
Dodge  Division  66  SS 
fargo  Truck  60  56 
Plymouth  Division  60-56 
and  Marine  l Trucks 


(AL  SAE  4002.  15-6. 
Chrys  1658881,3, 
1692659  CH  2327) 
12  Volt.  Flat  Bracket 

DeSoto  59-57 
Dodge  Division  66-56 
fargo  Truck  66  56 
Plymouth  Division  60-56 


(Amer  Mtrs  3227812, 
FR  311006)  12  Volt. 
Fiat  Bracket 

American  Motors  77  75 
ford  Tractor  (Oiesel)  63  58 


SS  62 

(FR  311007)  6 Volt. 
Flat  Bracket 

ford  Tiactor  (Gas)  64  58 


SS  72 

(Amer  Mtrs  3215394) 

Americar  Motors  78  72 


SS  73 

(Amer  Mtrs.  3230406) 

American  Motors  73  77 


ms  31i>’-s;66-sfiu* 

Guaranteed  Parts  Company  - Seneca  Falls  New  York  13148 
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IGNITION  SWITCHES 


53 

(FR  DOAZ  11572B.  D. 
SW  926)  Used  w LC-21 
lock  cyl  & keys 

I ord  Division  70 
I incoln  Division  70 
Mercury  Division  70 


(DR  1116683.  95.  704, 
709,  712  0-1403A.  D- 
1480.  A D-1498A)  * 
Through  Dash  Mounting 
Used  w LC-15  lock  cyl  & 
keys 

Chevrolet  Division  75-67 
GMC  Trucks  75  67 


(IHC  167  603  R91. 
344-688  C91)  (w  Dash 
Mounted  Switch) 

IHC  Truck  73  56 


$59 

(FR  D3AB- 1 1572AA 
D3AZ-11572A  SW  1149). 
Used  w LC-21  & LC-23 
lock  cyl  & keys 

ford  Division  76  73 
Mercury  Division  76-  73 


(FR  DOTZ.  D3TZ.  D6TZ- 
11572A.  D20B  11572- 
AB  D2TB  D3TB  11572- 
AA  SW  944  SW  1317) 
Used  w LC-14  lock  cyl 
& keys 

ford  Truck  76  70 


(Chrys  2947719.  CH- 
2553)  w Tilt  & Tele 
Steering  Used  w LC-26 
lock  cyl  & keys 

Chrysler  Division  76-70 
Dodge  Division  76-70 
Plymouth  Division  76  70 


$ 64 

(Amer  Mtrs  8128890 
DR  1990106.  0-1412A) 
w Tilt  Wheel 

American  Motors  79-78 
Buick  Division  8 (f  78 
Cadillac  Division  79  78 
Chevrolet  Division  80-  78 
leepCorp  79-78 
Oldsmobile  Division  80  78 
Pontiac  Division  80  78 


(Amet  Mtrs  8128889. 
DR  1990105.  D 1407A) 
w o Tilt  wheel 

American  Motors  79  78 
Buick  Division  80  78 
Cadillac  Division  79-78 
Chevrolet  Division  80-  78 
Jeep  Corp  79-  78 
Oldsmobile  Oivision  80  78 
Pontiac  Division  80  78 


S-101  Contdi 
Position  2-'  Run  " Mo 
Continuity  between 
Terminals 
Position  3-  Run  & 
Lights"  Battery  to 
Lights,  Mounting  Stem 
7t*"  long,  l4  diameter 
with  1 1 e mounting  nut 
(6.  12  and  24  volts) 


Magneto  Switch  Four 
Position-Five  Screw 
Terminals 
Position  1-'  Off- 
Magneto  to  Ground 
Position  2-"Run  & 

Lights  Battery  to  Lights 
Position  3-'  Run"  No 
Continuity  between 
Terminals 
Position  4-  Start" 

Battery  to  Starter 
Solenoid,  Screw  Type 
Terminals  Mounting 
Stem  7At  long.  V 
diameter  with  1>8 
mounting  nut.  (6,  12  and 


|FR  DIAZ,  D4DZ-1 1572A. 
D1DW-11572AA.  SW  99 2. 
A)  c'sed  w LC-23  & LC-25 
lock  cyl  & keys 

ford  Division  78-71 
Lincoln  78-71 
Mercury  Division  76  71 


(FR  D20Z-11572A  SW 
1079)  Used  w LC-21  & 
LC-23  lock  cyl  & keys 

ford  Division  76-72 
Lincoln  7672 
Mercury  Division  7672 


(DR  1116553.  628.  Cole 
Hersee  9564137,  138) 

Mack  Truck  78  68 


_zAC 


(Chrys  3747199)  wT.lt 
& Tele  steering  Used  w 
LC-26  lock  cyl  & keys 
Chrysler  Division  79-  77 
Dodge  Division  79-77 
Plymouth  Division  77 


(FR  D8BC-1 1572AC. 
D8BZ 11572A  SW  1471) 
Used  w LC-25  lock  cvl  & 
keys 

ferd  Oivision  79-  78 
Mercury  Division  79-78 


S-101 

Magneto  Switch  Three 
Position  Four  Screw 
Terminals 
Position  i-"Of<"- 
Magneto  to  Ground 


S-104 

Magneto  Switch  Three 
Position-Four  Screw 
Terminals 
Position  l-"  0ff  "- 
Magneto  to  Ground 
Position  2-  Run  -No 
Continuity  Between 
Terminals 
Position  3-'"Starf- 
Battery  to  Starter 
Solenoid.  Mounting  Stem 
7iu  long.  V diameter 
with  1 1 a mounting  nut. 
(6,  12  and  24  volts) 


i TEL:  31b'-568-5fiUli 

Guaranteed  Parts  Company  - Seneca  Falls.  Now  York  13148 


OIL  PRESSURE  SWITCHES 


EP  137 

(Honda  37600-61 1-154. 
54823) 

Honda  Civic  77-73 


EP- 1 38 

(GM  94021127) 
Chevrolet  luv  79-72 
Opel  79-76 


EP  139 

(Honda  37240-657-033. 
57842) 

Monde  78- 75 


aS(>- 

EP- 1 40 

(Datsun:  25240-09400. 
25240-89900.  1.  2.  10) 

Oetsun  78-65 


OPS  1 


(OR  389966  1508286. 
753.  2815936  3751700. 
3815936  3915936. 
5653197.  6460242  391. 
6462514) 

Buick  Division  79  68 
Cadillac  Division  79-76 
Chevrolet  Otvrsion  7956 
Oldsmobile  Division  79-56 
Pontiac  Division  79-59 


OPS  2 

(FR  B6A  BbAZ  9278B 
FDA  FDH,  FOR  9278A) 
Idsei  60  54 
ford  Division  66  54 
L ncoln  Division  63-56 
Mercury  0 'vision  69-57 


OPS  3 

(AL  13608A.  14206A. 
14272A  938092.  Chrys 
1594936.  1704239. 
1818830.  2256807. 
2580445.  2822179. 
3004106  3488617. 

CH  2468  CH-2481) 
Chrysler  Division  78-53 
DeSoto  61  57 
Dodge  Division  78-57 
Plymouth  Division  78  54 


OPS  6 

(OR  1508754.375161  1. 
3815935) 

Chevrolet  Division  65  57 


OPS  7 

(OR  534598  1194214 
1359289.  1508319.  668 
3818783.  5653397;  Am 
Mtrs  3142826 
3200422;  Stude 
1539898  475175) 

American  Motors  79  54 
Buich  Division  65-60 
Chevrolet  Division  69-60 
leep  Corp  74-62 
Oldsmobile  Division  75  65  64 
Pontiac  Division  74-61 
Studebake  '.>-56 


(Cadillac  1469790 
1508648  767.  5653462) 
Cadillac  Division  75  73  62-56 


OPS  10 

(Amer  Mtrs  439278. 
3134704  3138847  FR 
DORY-9278A  IHC  149- 
132-R91.  K S 47170. 
47185  Willys  805874 
913120) 

American  Motors  53-51 
Capri  73  71 
ford  (fnglishl  58  53 
ford  (German)  61  52 
IHC  61  56 
leep  Corp  65  52 
Reo  Trucks  58  57 
Vauihall  61  57 


OPS  20 

(Chrys  2256800 
2585110.  3004105) 

Chrysler  Division  78 
Dodge  Division  78  62 
Plymouth  Division  78  62 


1 

OPS  21 

(Cadillac  1480667) 

Cadillac  Division  72-63 


OPS-24 

(GM  1350116.  1359288) 


OPS-25 

(GM  551458.  1370748) 

Buick  Division  79  65 
Cadillac  Oivision  79  75 
leep  Corp  7168 
Oldsmobile  Division  78  76 
Pontiac  Division  79  75 


OPS  26 

(FR  B5AF  B5AZ  9278A, 
C5AF  9278B  C5A7 
9278A.  B) 
ford  Division  66-65 
Lincoln  Division  66 


OPS  27 

(Amer  Mtrs  3182952) 

American  Motors  66 


OPS  29 

(Chrys  1972241) 

(with  Dial  Type  Gauge) 

Chrysler  Divis.on  63-60 
Dodge  Division  63 


OPS  30 

(FR  B7T  B7TZ.  C6SZ. 
C9ZZ  9278A.  SW  586, 
SW  587.  SW  666.  SW- 
668  SW  852)  (with  Dial 
Type  Gauge) 


Buick  Division  64  61 
Oldsmobile  Division  65  64 


ford  Division  79-64 
Lincoln  Mercury  Division  74  64 


TiiL:  315-566-581*1* 

Company  - Soneca  Falls.  New  York  13148 
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Gulf  ♦ Western 
Manufacturing  Company 


Electric  Vehicle  Components 


Bohn  Heat  Transfer  Division 

1625  East  Voorhee s Street 
Danville  Illinois  61832 
Telephone  217  446-3710 

Meat  Eichanpers  I Al'  ,0  a"  ''Ruid  fo  air  and  liquid  to  liquid  designs  Custom  manufacture 

Michigan  Plating  & Stamping  Division 

I860  Alpine  Avenue  NW 
Grand  Rapids  Michigan  49504 
Telephone  616  363  4847 


Fuel  Tanks  Supplier  to  automotive  industry  of  ternepiate  stamped  and  welded  tanks 


Automotive  Marketing  and  Engineering  Center 

Detroit  Sales  and  Engineering  Office 
24114  Research  Drive 
Farmington  Hills  Michigan  48024 
Telephone  3t 3 478-8140 


Relays 

Miniaturized  12VDC  to  control  circuits  to  20  amperes 

Solenoids 

Build  to  customer  requirements 

Switches 

Build  to  customer  requirements 

Transducers 

Current  Position  Pressure  Speed  Temperature  Torque  Voltage  - Build  to  customer  requirements 

Voltage  Regulators 

12V DC  Solid  State 

Collyer  insula  ed  Wire  Division 

100  Higginson  A.vt 
Lincoln  Rl  02865 
Telephone  401  723-7800 


Apparatus  Cables 

Single  conductor.  Type  A.I.A. 

IPCEA  S-28-357  NEMA  WC-1  Underwriters  Lab  Sizes  «4  AWG  and  larger  Asb  covered  300V 
and  600V 

Appliance  Wires 

Single  conductor 

Collyer  P-400  THHN  THWN  PVC  NYLON  in  those  sizes  which  are  19W  uncompressed 
U L Listed  Rate  AWM  105’C  Dry  and  8C°C  in  oil 

Control  Cables 

Single  and  multi  conductor 

thermoplastic 

Collyer  C-141  — PZR  - PE  NYLON  condrs  PVC  Jacket  600V  tOOOV.  75*C 
Collyer  C-140  — PVC  insulated  and  iacketed  600V 
Collyer  C-143  — PE  PVC  conductors  PVC  iacket  600V  1000V 
Collyer  C-153  - PE  NYLON  PZR  90°C  PVC  iacket  600V  1000V 
Collyer  C 154  — THHN  THWN  conductors  Type  T C U L Listed 

SW  27 


G,  Gulf  • Wet  lern 

. t Manufacturing  Company 

L .ay le  Signal  Industrial  Controls  Dlvulon 

736  Federal  St 
Davenport.  IA  UWu 
Telephone  319  326-811* 


Interval  (Resell 
Time  Delay  Relays 

Push  Button 

181 

8 Sec  to 
16  Mrs 

1 vH  of  Full 
Scale 

Pus*  Hutton 

120  240V 
50  60  Hz 

10  Amp 
120  240VAC 

Push  Button 
Pneumatic 

86 

0 5 Sec  to 
80  Sec 

•14S 

Push  Button 

120  240V 

1 SPDT 
Switch  15 

Amp  . HP  120V 

DESCRIPTION 


SERIES 


Hound  Momantary  Pushbuttons 


AF  AE  AH  AS 


CONTACT  BLOCKS 

N C 3BT  N O Early  Make  3BM 

N C 3BC  N C Early  Break  3BL 


Square  Momentary  Pushbuttons 


BF  BE 


Consol  Unit 
Non  Illuminated 


Soecrai  Pushbuttons 


AP  AL  AK  BT 


Mushroom  Momentary  Operators 


AM  AD  AB  AR  AJ 


TRANSFORMER  WITH  6V  LAMP 

120V  3LT-A 

240V  3LT-C 

480V  3LT-F 


Maintained  Operators 
Single  Rod  Selectors 
Twin  Rod  Selectors 


WV  WG  WC  WT  WW 
SK  SL  SY 
TK  TL 


Pushbuttons 


LO  SO  MO 


LENS  AND  CAP  COLORS 

Red  White  Gray 

Green  Clear  Blue 

Amber  Black  Orange 

LEVER.  TOGGLE.  KNOB  COLORS 

Black  Red 


Consol  Unit 
Illuminated 


Maintained  Operators 
Pilot  Lights 


i 


LB 

PA  PB  PJ  PK 


ALUMINUM  LEGEND  PLATES 

Natural  Legend  on  Black  Anodized 
46  Standard  Legends 
4 Styles  8 Sizes 


PF  PG 


Elco  Corporation 

2250  Pa'k  Place 
El  Segundo  CA  90245 
Teiephn  e 213  675  3311 


Eieclncai 

Connectors 


PC  Board  Card  Edge 

For  1/16  PC  card 
Bifurcated  Bellows  Contact 

Ten  series  available  with  current  ratings  from  3 to  5 amps 
Contacts  on  100  * 200  125  * 250  156  * 200  spacmgs 
Gold  plating  10  microinches  over  nickel  of  30  to  100  micromches 
Phosphor  bronze  contacts 

Diallyl  Pthalate  polyester  and  phenolic  insulators  available  MIL-M-14F 
and  UL  94V0  where  applicable 

Crimp  PC  Card  Edge 
PC  Vancon  Connectors 

6 to  10  amperes  current  rating 
Tuning  fork  design 

Wire  wrap  wire  crimp  and  solder  Type  tails 

Meets  MIL  E-5400  MIL  E-8189  MIL-T-21200  MIL  E- 19600  specifications 
Various  configurations  and  custom  designs 

2 Piece  Metal  to  Metal  Connectors 
3 to  5 amperes  rating 

Rack  and  Panel  Connectors 
•tigh  Density  Metal  to  Metal  PC  Connectors 
Military  Weather  and  Moisture  Proof  Pin  Connectors 
Transistor  PC  Sockets 
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Design  Engineering  Aids 


When  both  timing  and  switching 

art*  required  I s<dex  can  combine  the  beat  charac 
teristic*  of  solid  state  and  electro  mechanical  fra 
tures  in  a packaiied  su  itt  h to  meet  your  require 
menu  from  a deep  apace  environment  to  Indus 
trial  application  Available  closed  or  hermetically 
sealed  with  a dry  nitrogen  atmosphere  immune 
toadverarenvironmenU  Our  engineer*  delight  in 
solving  your  problems 


Packaged  Switches 


Stepping  Switches 


Manual  Switch 


Do  your  own  pro|{ranim«*d  switching 

or  let  us  design  it  for  you  with  this  solenoid 
. '^iien  selector  Used  instead  of  relays  or  to  control 
relays  it  is  also  used  for  transfer  switching  and 
multiple  switching  functions  Used  over  a wide 
range  of  voltuge  and  temperatures  world  wide  it 
can  solve  your  remote  switching  problems. 


1 to  24  positions 

are  available  in  a variety  of  sizes  and  poles  in 
our  rotary  manual  switches  BCD  output,  spring 
returns,  panel  seal,  PUB  mounting,  snap  switch 
mounted,  push-to-turn  safety  device,  grounding 
spring,  non-metallic  knob  end  shafts  for  OSHA 
requirements  are  some  of  the  custom  features 
available. 

Custom  wired  switches  and  engineering  know- 
how are  specialties 


A variety  of  interrelated  functions 

make  our  Series  1400  ganged  switch  the  most 
versatile  switch  you  can  get  We  can  mount  up  to 
20  stations,  either  vertically  or  horizontally  with 
push  push,  reciprocal  release,  master  release, 
lockout,  momentary  and  maintain  functions  il- 
luminated or  not  U I,  and  overseas  rated  to  switch 
2 amps  250  VAC  * 


Ganged  Push-Buttons 

’ ' • - » * 

U « •**  V-  >v  _r.  : ‘ 


Ledex  Inc 

801  Scholz  Drive  P 0 Box  427 
Vandaha,  Ohio  45377  USA 
Phone  513  898-3621 


LebjbX'  Design  Engineering  Aids 


Power  Switching 


Lever  Switch 


Control  Lever 


This  power  switch 

has  ■ U'L  and  overseas  rating  of  16  amp»250 
VAC  Um  this  Series  1500  switch  ganged  up  In  11 
stations  with  lockout,  reciprocal  releaae  and  mas- 
ter  releaae  or  aa  a single  aw  itch  for  internal  elec 
tncal  (fail  aafei  lockout  Get  up  to  3 N O 
2N  C function*  on  one  individual  awitch  mod 
ule  * 


When  available  apace  la  critical 

thia  ledei.  miniature  levrr  tuitch  la  the  an 
awer  by  providing  positive  awitching  in  2.  3,  or  4 
position*  and  up  to  6 pole  4 throw  by  uaing  2 
wafer*  Combining  ita  aclf-cleaning  wiping  ac- 
tion, a smooth  tactile  movement  and  a positive 
detent  feel  you  have  a worry  free  awitch. 


At  laat  a true  electronic  joystick  utilizing 

an  LVDT  (Linear  Variable  Differential  Trans- 
former! electronic  sensor  with  a custom  elec- 
tronic output.  By  eliminating  gears  and  cams  we 
can  provide  you  extreme  life  at  a lower  cost  as  a 
dual  axis  or  variable  X-Y  omni-directional  con- 
trol lever  Spring  return,  custom  awitch  gates, 
rubber  boot,  waterproofing  and  prevention  of  ac 
cidental  operation  are  available  options 


ledex,  Inc 

801  Scholz  Drive.  P O Box  427 
Vandaha.  Ohio  45377  USA 
Phone  513  898-3621 


1 Switnhino  Solution* 

• 

The  mo*t  versatile  switch  ever  made 

X • * 

*• 

la  our  Strict  IttOO  which  is  U/L  and  oversea* 

cu 

**-.*». 

rated  to  switch  either  a dry  logu  'evel  of  10mA, 

C0 f\w 

' k - ? 0*  < 

. J 

5VDC  or  a high  6A.250VAC  Single  or  dual  bulb 

* 

illumination,  PC  pins  or  solder  lug  terminals 

, 1 

Gang  up  to  20  modules  with  momentary,  main- 

I 

tain.  push.push,  reciprocal  release  and  master  re- 

* • 

r 

__  t % 

lease  all  on  one  assembly  either  2 pole  2 throw  or  4 

" % , 9 
- • • * . « 

B 0 

* ’ • ifV  1 

V -* 

pole  2 throw  per  module  * 

Switches 


Lighted  rocker  switch 

15A-125VAC  10A-250VAC 

*.HP  120/240VAC 

Also  available  with  rating  oi 

20A-6V  to  30V,  AC  or  DC 

AC  switch  mechanism  completely  contained  in  molded 
phenolic  housing  Choice  of  mountings:  bracket  or  snap-m. 
with  or  without  decorative  bezel  Choice  of  terminations: 
solder  lugs,  screw  terminals  or  quick-connect  tabs 

No  15751 


Fully-insulated  momentary  push  switch,  normally  OFF 
3A-125VAC.UL  Listed  Molded  plastic  body,  bushing  and 
pushbutton  Aluminum  knurl  nut.  plain  or  brass  finish. 
Standard  leads  are  No  18  AWG  105  C plastic.  6"  long, 
stripped  V. 


No  2591 

Call  on  Levitoris  Custom  Design  Capability  Team 
for  personal  attention  to  your  requirements. 

Whatever  you  need  -be  it  a consultation  with  the  engineering-wise  Marketing  Manager 
of  our  Appliance  Products  Division,  or  a full-scale  meeting  between  your  staff  and  ours, 
including  the  Chief  Engineer  of  our  Design  Capability  Team — you'll  find  that  the  session 
is  more  like  a think-tank  experience  than  the  usual  cut-and-dried  ' what-do-we-have-that-we- 
can-sell-you7  Not  that  we  don  t have  a vast  product  line  to  show  you.  We  do  We  offer  a 
complete  line  of  wiring  devices,  power  supply  cordo.  wire  and  specialty  cable,  which  is  what 
we  mean  by  Total  Capability  from  a Single  Source" 

Phone  us  at  212-229-4040.  ext  532  Or  write  Mr  Lou  Vlismas.  Marketing  Manager.  Leviton, 
59-25  Little  Neck  Parkway.  Little  N-»ck.  N Y.  11362. 


LEVITON 

Affiliates: 

AMERICAN  INSULATED  WIRE  • PACIFIC  ELECTRICORD 


C 


7 
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VACUUM  OPERATED  ELECTRIC  SWITCH 


i 

i 


I 

I 


The  universal  vacuum  switch  is  designed  to  provide  an  electrical  switching  function  in  response 
to  a given  vacuum  signal.  It  can  be  supplied  as  either  a normally  open,  normally  closed  or  3 
terminal  switch.  The  switch  actuation  is  accomplished  through  a spring  loaded  diaphragm  ar- 
rangement. The  signal  level  required  to  actuate  the  switch  is  adjustable  and  it  has  a built-in 
cushion  effect  to  prevent  switch  oscillation  at  the  switch  point. 

Various  calibrations  to  obtain  switch  points  of  2 to  25"  Hg  are  available. 

Alternate  design  can  include  mounting  bracket  variations,  soldered  lead  wires. 

OTHER  SUGGESTED  APPLICATIONS: 

To  convert  any  vacuum  signal  to  electrical  on-off;  to  switch  automatic  transmission  with 
j an  EGR  vacuum  signal  or  other  vacuum  signal;  to  signal  when  EGRison. 


Transportation 

Equipment 


Marvel-Schebler/Tillotson  Division 

Borg  Warner  Corporation 

2195  South  Elwm  Road.  Decatur.  Illinois  62525 
Phone  217  4284631 


CONTACT  ENGINEER  CLARENCE  FOX 


SKETCH 
NUUBE  0 


PRESSURE  OPERATED  ELECTRIC  SWITCH 


The  universal  pressure  switch  is  designed  to  provide  an  electrical  switching  function 
in  response  to  a given  pressure  signal.  It  can  be  supplied  as  either  a normally  open, 
normally  closed  or  3 terminal  switch  The  switch  actuation  is  accomplished  through 
a spring  loaded  diaphragm  arrangement.  The  signal  level  required  to  actuate  the 
switch  is  adjustable  and  it  has  a built-in  cushion  effect  to  prevent  switch  oscillation 
at  the  switch  point. 

Various  calibrations  to  obtain  switch  points  of  2 to  25”  Hg  are  available. 

Alternate  design  can  include  mounting  bracket  variations,  soldered  lead  wires 

OTHER  SUGGESTED  APPLICATIONS: 

To  convert  any  pressure  signal  to  electrical  on-off  to  monitor  turbo  charger 
operations,  to  monitor  air  pump  output. 


Equipment 


Transportation  Marvel  Schebler/Tillotson  Division 


CONTACT  ENGINEER  CLARENCE  FOX 


Borg  Warner  Corporation 

2195  South  Eiwrn  Road,  Decatur.  Illinois  62525 
Phone  217/428  4631 


SKt  TCH 
NUMBE  R 

102 
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Lighted  Pushbutton  Switches 
1175 

General  Features: 


• SPST 

• 2 or  8 5 amps 

• UL  & CSA  rated 

• 1.  2 or  3 switch  configurations 

• 7 button  colors 

• Hot  stamping 

• 25.000  cycles 

• Incandescent  or  neon  bulbs 

• Lead  wire  option 


rs» 


Dimensions: 


i ?e 

j|.(  37.00) 


□ , 

Jkl-' 

* 1 I J 

W s j v 


I 07 
|77.)7| 


76 

( 37.00) 


3 68 

'(93,47)- 


1 07 
(77,17) 


2146 

General  Features: 

• SPST 

• 2 or  8 5 amps 

• UL  & CSA  rated 

• Molded  mounting  ears 

• 7 button  colors 

• Hot  stamping 

• 25.000  cycles 

• Incandescent  or  neon  bulbs 


Dimensions: 


fulfil 


I 86 
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| 1.07 
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mnlex  Mole*  Incorporated  • Switch  Division 
2222  Wellington  Couit  . Lisle.  IL  60532 

Phone  (312)  969-4550 


1.07 
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(?8.3?|*J 
s.  005 


* r 
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TECHNICAL  SPECIFICATIONS 
ELECTRICAL 

UN0(8W8ITE8  listings 

Cird  Numbers  

Switcn  with  c without  puot  light 
Pilot  ght  only 


UL  E33149 
UL  E4088S 


'si  29661 

CSA  29653 


SWITCH  88TING 

Amparat  (AC) 

Voltage  (AC) 

Dielectric  (Volts  RMS.i 

Amperes  at  150S  overload  tor  50  cycles 

Type  ot  lest  toad 

Powerjactor  tor  test  load 
Endurance  test  at  rated  amperes 


425 

Ho  _ 

900 

64 

JNDUCTIVE 
7M0\ 
6000  cycles 


\\|  Molts 

'•L  — — — * 


Lighted  Push  Button  Switches 
1 820  RL 


General  Features: 

• Replaceable  bulb 
• SPST  4 SPDT 

• 2 6 4 9 amps 

• UL  rated 

• 7 button  colors 

• Hot  stamping 

• 25.000  cycles 

• Neon  lamp  option 

• Stacking  versatility 


ELECTRICAL 


CSAM661 
CSA  29653 


Amport(AC) 

Oieiecinc  (Volts  RMS] 

Ampers  at  150\  overload  tor  50  cycles 
Type  ot  lest  toed 
Power  (actor  for  test  load 
Endurance  test  at  rated  amperes 


30 

50000 

1* 

Jb 

21i 

20 

50.000 

15. 

04 

21 

X 

7 000 

1‘. 

04 

21 

02 

»000 

NE2K 

002 

A! 

C2 

02 

25000 

NE2H 

002 

A! 

C2 

'INOINWRITEN  LISTINGS  

Card  NaeeeiS 

Switch  with  o'  without  pilot  light 
Pilot  light  only 


KsMAvf 
let  Mem 

70  000 
6.000 
50  W 
25000 


SULBS  1120  ONLY 


Type  Vena 

Independent  6 0 

Dependent  6 0 

Independent 120 

Dependent  120 

Independent  14  0 

Dependent  and 
Independent  14  0 

Dependent  28  0 

independent  280 

Neon  with  39K 


series  resistor  125  0 
Neon  with  100K 
series  resistor  2500 


Kited 
A«(  lit 
litem  Sin 

5500  1*. 

92000  1’. 

ioooo  i**; 

10  000  1>. 

10000  1*. 


1820 

General  Features: 

a Long  or  short  button 
a SPST  4 SPDT 
a 2 6.  4 9 amps 
a UL  4 CSA  listed 
a 7 button  colors 
a Hot  stamping 
a 25.000  cycles 
a Neon  lamp  option 
<*  Stacking  versatility 


.iso  t 0 30 

IB  IS  • 0.76|  f 

4 * > 


CoJ 

la — a|<  11.93) 

rn  _ 


CIRCUIT  DIAGRAMS 

LE6EN0 
L Lead 

8 Power  Source 
GND  Ground  [Nogallvol 
COM  Common 

♦ Peeitiee 


an 


.MO  I 

(9.14) 

Id1*  440  • OJO  * 
1(11.17  ! 0,761 


For  *11  other  dimensions 
See  Long  Button  Diewing 


1 10 
(29.97) 


- ” 1 30  . 44 

-#4(33.0)  • •f«,*.71l 


02  > 19  ■ 30 

(O.SO  > 4.0?  a 7.62) 
Sped*  Terminei  (Typ  | 


T 

OIO 

(O.SOO) 


Mounting  Hole 


TECHNICAL  SPECIFICATIONS 


MOLEX  INCORPORATED  . 2222  WELLINGTON  COURT  . LISLE,  IL  60532  . PHONE:  (312)  969-4550 


Lighted  Push  Button  Switch 
Model  10400/10410/10420 


molex 


General  Features: 


• SPST  SPOT.  DPST  4 DPDT 

• Replaceable  Lamp 

• Front  panel  snap  mounting 

• 50.000  cycle  mean  life 

• Wide  selection  of  lenses  bezels 
and  legends 

• Contact  resistance  less  than  10  mil- 
liohms  (Initial) 

• Contact  ratings  of  100  milliamps. 
10  1 and  15  amps 

• UL  4 CSA  listed 

• Dependent  or  independent  lamp 
circuitry 

• Optional  neon  lamp  with  internal 
dropping  resistor 

• Pilot  light  only 

• Momentary,  alt  action,  normally 
open/closed  versions 


Ul  Card  Number  E33U9  CSA  Approval  >9661 


SWITCH  AATINS 

10400  Ul-Ctt 

Ul  CSA 

Ampers  (AC) 

101 

15 

Voltage  (AC) 

125/250  

125/250 

Dielectric  < Volts  AMS' 

900 

900 

Amperets  at  overload  lor  50  cycles  

12  625 

18  75 

Type  ot  test  load 

INDUCTIVE 

Power  facto,  tor  test  load 

:5  8fi 

Endurance  test  at  rated  ampe 

rs 

6000  Cycles 

1UIIS  IlncindMcentl 

Mean  Spherical 
Vein  Candle  Power 

Riled  Av( 

lib  life  hr* 

Slit 

Ctiamprclil 
• mpi  Designation 

6 0 Mai  32 

70  000 

1'. 

19 

2181 

Mat  t? 

10  000 

i . 

04 

2174 

14  0 Max  30 

50  000 

1>. 

00 

2181 

28  0 Max  30 

25,000 

1>. 

04 

2187 

•on  »■>!  vftlttgt  IIS  Hap  Blip  Bln  KlOl  Bill  lunctiwi 

ibiicp  H iih  muni!  biip  i mvac  novae  imp  nap  tm  im  nap  n iot  npiKiitii 


Switch  Type 

Dim  A 

One  8 

Pinil  Thick  nut 

10400 

1050 

875 

030  to  109 

10410 

e75 

875 

030  to  125 

10420 

875 

875 

030  to  125 

MECHANICAL 


SWITCH  ACTION 

Alternate  Action  Push-on  • Push-ott  SPST 
Alternate  Action  Push  • Push  SPOi  iTranster  Circuit) 
Momentary  Normally  Open  SPST 
Momentary  Normally  Closed  SPST 
Alternate  Action  Push-on  • Push-ott  DPST 
Alternate  Action  Push  ■ Push  OPDT  (Transfer  Circuit) 
Momentary  Normally  Open  DPST 
Momentary  Normally  Closed  DPST 
Momentary  DPDT 
Momentary  SPOT 


MOLEX  INCORPORATED  . 2222  WELLINGTON  COURT  . LISLE.  IL  60532  • PHONE:  (312)  969-4550 
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The  Prestolite  Company 


DATA  SHEET 


Company  Name  - 

Company  Phone  Number  - 

Name  of  Items  - 

DC  - DC  Converters  (on  board) 

Relays,  AC  & DC  (up  to  300V,  AC  & DC) 

Solenoids 

Switches  (6-3000V,  1-20  Amp,  AD&DC) 

Transducers,  Control  Current 
Voltage  Regulators 

Production  Status  of  Above  Items  - 


Prestolite  Electronics  Div. 
an  Eltra  Company 
511  Hamilton  Street 
Toledo,  OH  43694 

419/255-4068 


Low  Power  (Instrument  lighting 
only) 

Low  Voltage,  only  i.e.  6 to  24 
volt  (horn  relays,  etc.) 

Up  to  72  Volt j SAZ,  SBC,  SAW, 

SAS , etc. 

High  Current  low  voltage  push 
type  switches 

Brush  Wear  Indicators 

Generator  & Alternator 
Voltage  Regulators  for  6 to  36 
volt  applications 
Solid  state  and  Electro 
Mechanical  types,  i.e.  VSH  VBC, 
VCA,  etc. 


All  are  currently  in  production 
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RITE  AUTOTRONICS  CORP.  3485  S.  LA  CIENEGA  BLVD  . LOS  ANGELES. 
CALIFORNIA  90016  7EL>  ?13-?36-79>0 


SWITCH  PANEL.  DUAL.  WITH  2 SINGLE  POSITION  SWITCHES  - Wal 

nut  inlay  • Additional  bla<  k leatherette  inlay  in<  luded  • Pack  12  to  a 
carton,  carton  weight  3 lt>v 


SWITCH  PANEL.  DUAL.  WITH  1 RED  INDICATOR  LIGHT  AND  1 
SINGLE  POSITION  SWITCH  - Walnut  inlay  • Additional  bla<  k leather 
cite  inlay  included  • Park  12  to  a carton,  carton  weight  3 lbs. 


SWITCH  PANEL.  TRIO.  WITH  3SINGLE  POSITION 
SWITCHES  — Walnut  inlay  •.  Additional  black  leatherette 
inlay  mi  luded  • Par  k 12  to  a carton  arton  weight  1 lt>s 


SWITCH  PANEL.  TRIO.  WITH  1 RED  INDICATOR  LIGHT 
AND  2 SINGLE  POSITION  SWITCHES  - Walnut  inlay  • 

carton,  carton  weight  3 lbs 


SWITCH  PANEL,  QUAD.  WITH  4 
SINGLE  POSITION  SWITCHES  - 

Walnut  mlay  • Additional  bla^k  leath 
erette  inlay  ini  luded  • Pa<  k 6 to  a 
carton,  carton  weight  4 lbs 


SWITCH  PANEL.  QUAD,  WITH  2 RED 
INDICATOR  LIGHTS  AND  2 SINGLE 
POSITION  SWITCHES  - 

• 

mlav  in<  luded  • Pack  6 to  a carton, 
carton  weight  4 lbs. 


:\:vv 


s » ■ 


SWITCH  PANEL.  PENTA  ‘5".  WITH 
5 SINGLE  POSITION  SWITCHES  - 

Walnut  mlav  • Additional  bid  k leatti 
erette  inlay  included  • Pack  f to  a 
carton,  carton  weight  4 lbs 


«T% 


Basic,  s ingle -pole  switches  Series  1 

Rugged  dependable  and  durable  Movable  contact  if  a heavy 
•lug  of  silver  plated  copper  alloy  which  eiminates  distortion 
through  light  and  heavy  loads  Coil  spring  loading  assures 
positive  detent  action  and  low  contact  resistance  Available  n 
ratings  to  15  amps.  125  V ac  inductive  in  a variety  of  terminal 
styles  and  actuators  in  models  up  to  4 positions 


Large-case,  multi-poie  switches  Series  1C 

Same  features  and  rugged  durability  as  the  Senes  20  but 
ottering  more  complex  switching  Available  in  ratings  to  6 amps 
1 25  V ac  inductive 


Basic,  double-pole  switches  Series  5( 

Unique  design  features  include  a swaging  process  that  (irmly 
anchors  the  terminals  to  the  base  plus  a special  long-lasting 
lubricant  Ratings  up  to  1 1 amps  125  V ac  inductive  m models 
up  to  4 positions 


Double-wipe  contact  switches  Series  7( 

Doub'e-wipe  contacts  provide  either  break-before-mnke'  (non 
shortmgj  contact  or  make-betore-break  (shorting)  contact 
Wide  selection  suits  a variety  ot  electronic  applications 


Miniature  switches  Series  9( 

Scaled  to  match  the  miniaturization  ot  modern  electronic 
equipment  with  Stackpole  quality  construction  to  neet  today  s 
precise  standards 


Rocker  switches 

Most  of  the  Stackpole  slide  switches  shown  here  are  available  in 
rocker  variations  with  either  flat  (sub-panel  mounting)  or  offset 
(flush-panel  mounting)  brackets 


Options  • Ac,uator  heights  and  colors 

■ Special  terminals 
a Glamour  caps 

■ Welded  leads  and 

STACKPOLE  COMPONENTS  COMPANY  components 
Dept  EM  PO  Box  M Farmvi"e  VA  23901  • Terminal  shields 
Phone  (804)  392-41 1 1 ■ Jumper  strips 


• Solder  guards 

■ Special  mounting  holes 

• Snap-in  mounting 
a Twist-tab  mounting 

■ Special  mounting 

■ Push-latch  adaptor 

■ Heavy  detents 


SW-39 


iilSiiililiiiilil 


SWITCHES 


SPECIFICATIONS 


type- 


Rating  Sir*  (inch**) 

(129  VAC)  LengTt  Width  Haight 


lanes  P-20 

Single-poie  push 

3 amp 

1 375 

53 

20 

lanes  ^20 

Single-pole  single-  and  double  throw' 

4 to  7 amp 

1 375 

53 

26 

Sena*  S 25 

Single-pole  single-  and  double-throw  (push-in  leads) 

4 and  8 amp 

1 375 

53 

28 

iana*  S-22 

Single  pole  single-  and  double-throw 

10  amp 

1 375 

53 

28 

Senes  S-21 

Single  pole  single  and  double-throw  (push  on  connectors) 

3 to  10  amp 

1 375 

53 

45 

Senes  S-20 

Single-pole  three  position 

6 amp 

1 375 

53 

28 

Series  S-21 

Single-pole  three  position  (push-on  connectors) 

8 amp 

1 375 

S3 

45 

Sana*  S-25 

Single  pole  three  position  (pysh-w  leads) 

6 amp 

1 375 

53 

20 

Senas  S-20 

Single  pole  four-position 

6 amp 

1 656 

53 

28 

Senes  S-10 

Double-pole  double-throw 

8 amp 

1 890 

53 

49 

Series  S 1 1 

Triple -pole  double-throw 

6 amp 

i 890 

53 

49 

Sana*  S-10 

Double  pole  three-position- 

6 amp 

1 890 

53 

49 

Senas  S-12 

Double  pole  three-position'  (with  isolated  switching) 

3 and  8 amp 

i 890 

53 

49 

Series  S-10 

Oouble  pole  four-position 

6 amp 

i 890 

53 

49 

Sana*  S 50 

Double  pole  double-throw 

3 and  4 amp 

1 375 

52 

35 

Sana*  S-55 

Double  pole  double-throw  (push-m  leads) 

non-rated 

1 375 

52 

35 

Sarlas  S-51 

Double  pole  three  position  (isolated  poles) 

1 and  3 amp 

1 656 

52 

37 

Sana*  S-S2 

Double-pole  tour-position 

11  amp 

1 968 

56 

32 

Sana*  S-70 

Double  and  single-pole1 

1 amp 

1 375 

52 

35 

Sana*  S-71 

Double-  and  single-pole  three-position’ 

non  rated 

1 656 

52 

37 

Sarla*  S 72 

Double  and  three-pole  two-position* 

non-raied 

1 656 

80 

27 

Sarlas  S-72 

Triple-pole  three-position’ 

non-rated 

1 656 

80 

27 

Sarla*  S-73 

Double-  and  single-pole  four  position’ 

non-rated 

1 938 

52 

35 

Sana*  P 90 

Single-pole  push 

non-rated 

1 000 

43 

26 

Sarla*  S-90 

Single-pole  single-  and  double-throw 

i and  3 amp 

1 000 

43 

26 

Sarla*  S-90 

Double-pole  double-throw 

i and  3 amp 

1 000 

43 

26 

Sarla*  S 9i 

Single  pole  three -position 

1 and  3 amp 

1 190 

43 

26 

Sarla*  S-91 

Double-pole  three-position 

1 and  3 amp 

1 190 

43 

26 

Sarla*  S-98 

Smgie-poie  single  and  double-throw 

— 

1 000 

35 

25 

►wgM  koA  tup  oi  cm*  to  boiinn  o*  mv  no!  tnc*ud*«g  wlutrof  or  STACKPOLE  COMPONENTS  COMPANY 

■AaailMo  rlho*  m*nl».n»d  action  '»  W'-m  ftlu'n  Dfpt  EM  PO  Bo*  M Farmville  VA  23901 

'**aaaWa  n ahodm*  o>  non-aftertn*  rontact*  Phone  (804)  392-411 1 


Commonly  used  configurations  Consult  with  factory  for  ottier  ratings  and  circuit  tyoes 


SWITCHES 


TECH  LABORATORIES.  INC 

DIPT  IM 

BtHCitN  ANO  l US  All  BOUllVAAOS 
PAI  ISAUIS  PAK*  H J OtfcSO 
Til  liOIIMmi 


NOTARY  INSTRUMENT 
SWITCH  SERIES  2000 


SWITCHES 

SQUARE  ROTARY 
SWITCHES 


TYRE  2 ROTARY  SWITCH 


• 13  models  Available 

• IV  sq  to  8"  sq  i 15  deck*  (ma«  ) 

• 1 to  12  poles 

• Up  to  150  positions  pole 

• fued  stops  or  continuous  rotation 

• 3 amps  at  120  VAi 

to  15  amps  at  120  VAC 

• Precious  metal  contacts 


• Eitremely  low  contact  resistance  — 
<1  milliohm 

• Eitremely  high  insulation  resistance 
— more  than  one  millio.i  megohms 

• Totally  enclosed  • dust  tight 

• Long  life  one  mil: 

• !“»  position  1-6  pole  deck  mas 

• Solid  silver  contacts 

• Eiternal  adjustable  stops 

• Shorting  (MBB) 

i _ I U 

lit  M'a  ’ . 


• Four  insulation  materials  available 

• 1 to  4 poles  deck 

• Up  to  24  positions  pole 

• 2V  i IV  i 24  decks  (mai.) 

• Adjustable  stops 

• 5 amps.  120  VAC  mai. 

• Precious  metal  contacts 


THUMBWHEEL  SWITCHES 


J PE  3 ROTARY  SWITCH 


• Modular  construction 

• Compact 

• Wide  range  of  logic  codes 

• Positive  detent 

• Simple  installation 

• Two  models  available 
Panelmite  and  Thumbmite 


REMOTELY  CONTROLLED 
ROTARY  SWITCHES 


a,,  . — v.  ) H one  tma  o 

* “ s.  tit  01  SW 

31?  3?  tM«'0  WITH  s S MOKl 
SICt 

• Enclosed  molding  in  diallyl  phthalate 

• Molded  in  terminals 

• 1 or  2 poles  deck 

• Up  to  12  positions  pole 

• 1 Vi"  00  up  to  8 decks  (mai.) 

• Adjustable  stops 

• 12  amps,  28  VDC 

• Precious  metal  contacts 

• Mned  decks  of  shorting  and 
non-shorting 

• Mned  shorting  and  non-shorting 
contacts  on  each  deck 

• Choice  of  either  H 32  or  S.-32 
mounting  bushing 

SPECIALS 

Tech  Labs  can  customne  your  Switch 
and  Attenuator  requirements,  completely 
pre  wire  your  switches  ready  for  installa- 
tion We  can  also  undertake  prototype 
design  and  manufacturing.  Contact  our 
factory  for  quotations. 


SPECIAL  DESIGN  VARIATIONS 

SIX  AND  ELEVEN  POSITION  DETENTS 

The  sii  position  detent  is  60°  throw,  skip- 
ping every  other  contact  The  eleven  posi- 
tion detent  is  30'  throw  with  the  eleventh 
position  omitted  so  that  the  detent  goes 
60  from  position  ten  to  position  zero. 
OFFSET  WIPERS 

30'  and  180r  offset  wijjers  are  available 
for  use  in  special  circuits 

CAPACITANCE 

Less  than  1 micromicrofarad  between 
contacts  or  to  ground. 

CURRENT  CAPACITY 

5 amps  manmum  continuous  duty. 

THERMAL  EMF 

Eitremely  low  Silver  contacts  & brushes 
VOLTAGE  BREAKDOWN 
Withstands  1500V  RMS  between  con- 
tacts and  to  ground 

LOSSES 

Low  elect!  *cal  losses  at  frequencies  up 
to  several  megacycles.- 


• All  Tech  Lab  Switches  can  be 
supplied  as  stepping  switches  or 
continuous  motor  driven 

• Solenoid  drives 

• Motor  and  Geneva  drives 

• Enercon  AC  incremental  motor  drive 

• Available  with  interrupters  or  homing 
decks 

• Cumpletely  pre  wired  rejdy  to  install 

• Hermetic  sealing  available 

• May  be  remotely  controlled  by 
Master  slave  arranger. .ent;  Computer 
or  other;  Eiternal  pulse 

• Either  ^.C  or  DC  operation 
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TECH  LABC  TORIES,  INC. 

■ I»OCKM AND  ID* All  •CH.IIVAAO* 
eAllSADlS  AAMK  NJ  07**0 
Ttl 

TEC  LAB  5 AMP  50  VDC 
TOGGLE  SWITCHES 

EQUIVALENT  TO  TORBAL  5 AMP 

T«c  Lab  switches  art  availably  in  many 
combination*  of  bulbing*,  terminal*, 
handle*,  hou*mg*  and  electrical  style* 

The  mo*t  widely  used  combination*, 
or  types,  are  listed  in  the  table  below 
These  are  coded  with  the  outline  draw 
•ngs  on  this  page  so  you  can  determine 
construction  details  and  dimensions  of 
the  various  parts  of  the  twitch 

The  SP-1,  for  example,  has  short 
bushing,  solder  terminals,  long  stem 
handle,  tingle-pole  housing  and  double 
throw  electrical  style 


A A 

2 TERMINAL  TYRES 

J&L 


irn 
i 


oto 

t.  Solder 

2.  Printed  Circuit  0,7  ^ 

APPLICABLE  mil  spec 


JOtO 


UMtl 

•<I*W* 

tMt.af 

A 

ft*  AM- 

Mi 

B 

m>«< 

C 

NMI** 

o 

rtf 

E 

Sf» ! 

1 

! 

1 

Pi 

SP  3 

2 

1 

r i 

i 

SP4 

1 

' 1 

i 

1 

hri 

SPS 

""I 

f 2 

i 

1 I j 

SPA 

i 

| 

4 

1 111 

SP-7 

l 

1 

1 

i 

SP  10 

2 

• 

3 

1 

i 1 

SPI1 

L_L« 

1 

3 

l ! I 

SP  14 

2 

I 

4 

. i 

i , 

DPI 

1 

□n 

1 

i 1 

DP  3 

2 

1 

1 

2 

i j 

DP  6 

1 

1 

4 

2 

• 

DP-7 

1 

1 

2 

2 

■ H 

DP- 10 

2 

l 

V 

n 

TJ 

DP  11 

1 

nn 

Generally,  switch  types  not  listed  in  this 
table  can  be  made  availab'e.  To  specify 
the  type  desired  ir  your  inquiry,  list  the 
numerical  style  desired  for  each  switch 
feature  Example,  to  specify  switch  hav- 
ing the  following  styles: 


Block  Style 
Letter  No 

Bushing,  long  A 2 

Terminal,  printed  circuit  B 2 

Handle,  ball  end.  long  C 4 

Housing,  single-pole  D 1 

Electrical,  double-throw  E 1 

Specify  A2-B2  — C4-01  — El 


Mil  S-3950  MS  7502B  MS-75029 


MATERIAL  SPEC 

• Base 

Roger*  RX  600 
Phenolic  Glass  Fiber 

• Housing  and  Mounting  Bushing 

One-piece  casting  of  Duronze  III  — 
corrosion  proof 

Conforms  to  QQ  M 151  A AN-QQ-S-91 

• Contacts 

Fine  silver-gold  plated 


OPERATING 

CHARACTERISTICS 

• Insulation  Resistance 

Greater  than  100,000  megohms  at 
100  VDC  and  70°  F 

• Dielectric  Strength 

At  sea  level  1,000V  rms  at  60  cps  for 
1 min. 


• Contact  Resistance 

Initial  — less  than  .010  ohms 

• Contact  Rating 

DC  Load  AC  Load 

Inductive  Inductive 

2BV  ) 25V 

5 amp  5 amp 

• Temperature  Range 
-55°C  to  85°C 

• Vibration  Endurance 

10  to  2.000  cps  per  MIL-R-25018 

• Shock  Endurance 
75G 

• Contact  Chatter 

10  microseconds  or  less  MIL-R-5757 

• Corrosion  Resistance 

of  complete  assembly  50  hrs  per 
QQ-M-151 


• Mechanical  Endurance 

100.000  cycles  switching 
50  VDC  resistive  load 


10  amp 
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SWITCHES 


°U$M  SJTTO.'I 


PANEL  MOUNT  FUSE 
HCLDEP  ^ 

- 'J> 

# 

Requires  V panel  hole 
5909372 


Mom»nl|t  y contact  'Of  UM 
u horn  button,  choke  or 
starter  button 
Chrome-plated  Fits 
panels  up  to  r ttvcti 
Requires  H diameter 
mounting  hole 
5900474 


C.3  iniTTE  LIGHTER 


HEAVY-DUTY 
I-  ilTiC. ' iTAP.TER 


3WiTCH 


Thraa  positions 
oft— ignition— st  a r t 
Returns  automatically  from 
stai  t to  ignition  Inciudas 
two  keys  Fits  panais  up  to 
1*  thich.  '»/.#*  d'amatar. 
3Wlong 
5900277 


9531974 


Combination  light  and 
buzzer  indicates  low  ml 
pressure  Must  ba  usad  m 
conjunction  with  an  oil 
pressure  switch,  as 
recommended  by  angina 
manufacturers  Fits  panels 
up  to  V thick  Requires  a 
V mounting  hole 
9287  "<’8 


LIGHT  KIT 


t 

includes  socket  and  1 2 
•on  bulb 

1927971  for  Z gauges 
1927975  for  3"  gauges 


indicator  lamps  have  black 
hazel  nngs.  ’'is"  blade 
terminals  Requires  V 
mounting  hole 
7301275  flush  green  lens 
7301379  raised  rad  lens 
7301472  ra  sed  blue  tans 
9287970  flush  green  'ena 
with  turn  signal  arrow 
7301472  raised  blue  lens 
with  high  beam  symbol 


SQUARE  BEZELS 


Pi  act  <41  attractive 
addition  to  individual 
gauge  installations  Fits 
ail  r or  Y gauges  and 
enhances  dash 
appearance 
6545472  for  Z gauges 
8545578  for  S'  gauges 

TOGGLE  SWITCHES 

Feature  black  plastic 
paddle  and  locking  nng 
Sealed  to  resist  water 
penetration  Fit  panels  up 
to  V thick  Require  " u' 
mounting  hole 
TWO  POSITION 
Orvoft  switch 
5904778 

THREE  POSITION 
5804778 

MOMENTARY  ON  OFF 
5904973 


lfelefleX 

■■  industrial  ~ 

Electrical  systems: 

1816  57th  Street.  Sarasota.  Florida  33580 
Teleohone  (813)  355-7721 

Mechanical  systems: 

640  North  Lewis  Road  Limerick.  Pennsylvania  19468 
Telephone  (21 5)  495-701 1 


TOGGLE  SWITCH 

lOCNTIKCAnON 

e-.ATc5 


Add  a finishing  touch  to 
your  dash  area  or 
instrument  panel  with 
these  beautifully 
styled  1*  diameter 

aluminum  identification 

pistes  Black  with  V high 
silver  lettenng  Most 
toggle  switches  fit 11  >i" 
hole  Smaller  diameter 
plate  abows  for  more 
compact  mounting  of 
switches 

6523473  Accessories 
6523774  Lights 
8523878  Wiper 
6523971  Panel 
6524071  Auxiliary 
6524372  Blank 
6524  57u  Horn 
6532670  Oft 
8534571  ignition 
6536172  Heater 
6537372  Washer  Wiper 


SW-43 


ELECTRONIC 

PROXIMITY 

SWITCHES 


BULLETIN  PS-1000A 


Convenient  ttweeded 
buvnmg  end  locking 
nutt  amplify  mounting 


'C'v 


v..»id.ng  (optional) 
•ilo*l  mounting 
tluoti  m motol 


110  (l.gM  omtl.ng  d.oOoi 
output  nO.coto  (optional) 


Tno-motai  length 
(Mandaidi  ot  oil  itmlanl 
in  dull  nil  capla 


Intogrotod  circuit 
rotioO'lity 


Actual  S*/v 

(1t-mm  70S  inroad  d a ) 


Answering  the  need  for  speed  and  reliability 
in  industrial  switching,  the  TSI  senes  XPS  self 
contained,  solid  state,  electronic  proximity 
switches,  do  just  that,  at  very  economical  prices. 
The  XPS  ser.es  units  detect  all  types  of  metal. 
They  do  not  require  the  presence  of  a magnet. 
The  XPS  series  units  are  RF  (radio  frequency) 
inductive  units,  operating  on  the  Eddy  current 
principle,  whereby  a solid  state  (transistor)  oscil- 
lator circuit  creates  an  RF  field  whose  output 
(amplitude)  changes  due  to  Eddy  currents  estab- 
lished on  any  metal  surface  entering  the  RF  field. 
This  amplified  change  causes  a change  in 
switch  output. 

These  non-contact  solid  state  switches  are 
vastly  superior  to  mechanical  or  electro-mechan- 
ical switching  switches.  Since  actuation  is  ac- 
complished without  physical  contact,  units  have 
an  extensive  electrical  life,  are  extremely  rug- 
ged and  are  hermetically  sealed  to  meet  NEMA 
1.  2,  3.  3R,  3S  12  and  13  requirements.  Units  are 
oil,  dust  and  water  tight.  XPS  series  units  inter- 
face directly  with  industrial  logic  and  program- 
mable controllers  (DC  version)  and  with  120  volt 
pilot  circuits  and  relay  loads  (AC  version).  XPS 
series  proximity  switches  operate  over  temper- 
ature range  from  22  to  160°  F.  ( 30°  to 


Aluminum  (touting 
• itlMUndl  ndutlfitl 
(•wnitltmonl 


Conduit  lilting  *| 

ittd*  >•  tut 

(34  mm  tnd  7*  mm  modolt) 


Condu  i adapio' 

■ ••.libit  toi  14  mm 
and  It  mm  ir.odalt 


DC 

AC 

Input  (supply)  voltage 

8 5-20  or" 
19-30  VDC 

120  VAC 
( + 10%,  J5%) 

Max  supply  voltage 
ripple 

10% 

— — 

Burden  current 
(exclusive  of  load) 

33  milliamps 

M5  milliamps 

Max  load  current 

Inrush 

— 

7.5  amps  (for 
less  than  1 

millisecond) 

Steady  state 

20  mA 

(switches  w/o 
LED);  170  mA 
(switches 
j w LED) 

1.2  amp 

Output  leakage 
current  (OFF  state) 

Hi  microamp 

4 5 milliamps 
(typical) 

6 mA  max. 

Output  saturation 
voltage  (at  max 
rated  load) 

ITvDC  (20  mA ' 
versions) 

.5  VDC  (170 
mM  versions) 

14  VAC  max. 

Repetition  rate 

4,000  'minute 
(min.) 

2400  min.  (76mm) 
3300  mm  (30mm) 

DC  and  AC 

Temperature  range 

22  to  + 185  F 
( 30  to  _ + 85  C) 

Drift  in  operating  point  over 
rated  temperature 

(See  page  9.) 

Differential  travel  (from 
operate  point  to  release  point) 
Operating  point  tolerance 
at  75  F 

4%  typical  '(at  75  f)T 
8%  max  * of  O P.  dist. 
t 1 5% ; 5%  of  rated 
sensing  distance*  * 

TRANSDUCER  SYSTEMS,  INC. 

71^  DAViSVILLE  ROAD  • WILLOW  GROVE.  PA  19090-  AC/215-657-0800 


(.  2SO  ) 

feA  D'A. 


SPtCif  ICATIONS 

- -i"  : ■ : 1 1 ■ ■ 1 i - — : — 

i.  output*  jo.*  ma*. 

I INPUT*  a 5 TO  20  VOLTS. 

3.  OUTPUT  SATURATION  VOLTAGE* 

€>  MA*  PATEO  LOAD  • ^ 1.0  V. 

A.  sensing  Distance  * 

STetL  • 2.3A~«.  (.002*) 

QPAJS  • OAT.o  ( . 0 34  ') 

alum*  o.ts-.-.  (.oat*) 

5 OPEN  COLLECTOR  OUTPUT,  with  NORMALLY 
OP(N  SWITCH. 

A OPERATING  TEMPERATURE* 

O*  - SO-  C ( 32  * - no*  F.) 

T.  MYSTtKESIS  (mi*J.)  •-  3 X OF  THE 

sensing  Distance. 

8.  CONTACT  OF  the  sensing  m*AD  WITH 
FROMATlCS  AETOWES.  ESTC«i,T«|  M.FL 
SHOULD  SC  AVOIDED. 


r SENSING  HEAD 
MAT  L OClRhu 

( V*) 

r MS  P I THREAD 

/ MAT  L a ALUM. 


( ssi  ) 

4mm 

W«CMCH 


U 1.1 

-J  U- 

TV® 


• 28  Awo  (T*  3fc)  StefnDED 
3 COLO  wvc  TvPE  O >NSvL 
RED.  GREEN,  (Slack  leads 
STRIPPED  G4  (.23  ) LG 


(3S  O'  t 1.0" ) 
• OlA  4 ! 1ST 


-02  OPTION! 


(I  OO") 
- 2S.A 


( I . SO  T .03") 
33.02*0*4 


(ISO") 
38.1  ' 


J MO  (yP-r) 

j 2 L GEN  ( Output) 

Pl  load)  Test  SuFPLMO 
B>  C.HOAK) 


BlK  (4*iB) 


OUTPUT  connection; 


Mft  ,o«  LA—  ( *S  ) 

PRovimitv  Switch. 


GREEN  (output) 
»«o  ( supply) 
»lfcc  (oemmo) 


SENSING 

DISTANCE 


(’OlIHFUCI  AIM  HOTfO  I ORBEP  AO  OAT^-AS 


|*N  a «■■■■—  tm  m «HI  MW  | iolAD*A*«c_ 

I rclvm  PU*M  w*«w  frft&ap* 


IS! 


I « TPAwtouctw  trnoa.iwc 

I i WILLOW  WOVC,  FA.  1*0*0 

OUTLiME 
If  PS  I A.  I -u  - °'/o*. 
PRO*  i Ml T V Switch 


BEX  1994- ok  IB 


SCALE  I HONt 


l » 


American  Motors  Corporation 

Engine  and  Component  Sale*  Department 
2777 7 Franklin  Road 
Southtieid  Michigan  48034 
Ot))8?7  38 1 f 


American  Motors'  products  which  have  potential 
applications  for  electric  and  hybrid  vehicles 
include  components  used  in  the  manufacture  of 
AMC/Jeep  vehicles,  such  as: 

• Alternators 

• Axle  Assemblies 

• Brake  Assemblies 

• Differentials 

• Manual  Transmissions 

• Automatic  Transmissions 

For  additional  information  please  contact: 


American  Motors  Corporation 

Engine  and  Component  Sales  Department 
27777  Franklin  Road 
Southfield  Michigan  48034 
3131  8 27  301  7 


TA2 


Power 

Products 


New  Accounts  and  Contract  Sales 
JOO  Renaissance  Center 
P.O.  Box  43338.  Suite  1800 
Detroit.  Michigan  48243 
Telephone  313.568  7435 


Avoid  Unnecessary  Design  and  Tooling 
Expense  . . . Take  Advantage  of  Proven 
Ford  Automotive  Components 


Gasoline  Engines  * Automatic  Transmissions  - Manual  Transmissions 
- Front  Axles  - Rear  Axles  - Drive  Shafts  - Power  Steering  Pumps 
-Power  Steering  Gears  - Metal  Stampings  - Plastic  Stampings  - Frame 
Components  - Steel  Forgings  - Latching  Mechanisms  - Emission 
Components  - Steering  Columns  - Trim  and  Accessories  - Gasoline 
Engines  - Automatic  Transmissions  - Manual  Transmissions  - Front 
Axles  - Rear  Axles  - Drive  Shafts  - Power  Steering  Pumps  -Power 
Steering  Gears  - Metal  Stampings  - Plastic  Stampings  - Frame 
Components  - Steel  Forgings  - Latching  Mechanisms  - Emission 
Components  - Steering  Columns  - Trim  and  Accessories  - Gasoline 
Engines  - Automatic  Transmissions  - Manual  Transmissions  - Front 
Axles  - Rear  Axles  - Drive  Shafts  - Power  Steering  Pumps  -Power 
Steering  Gears  - Metal  Stampings  - Plastic  Stampings  - Frame 
Components  - Steel  Forgings  - Latching  Mechanisms  - Emission 
Components  - Steering  Columns  - Trim  and  Accessories  - Gasoline 
Engines  - Automatic  Transmissions  - Manual  Transmissions  - Frcnt 
Axles  - Rear  Axles  - Drive  Shafts  - Power  Steering  Pumps  -Power 
Steering  Gears  - Metal  Stampings  - Plastic  Stampings  - Frame 
Components  - Steel  Forgings  - Latching  Mechanisms  - Emission 
Components  - Steering  Columns  - Trim  and  Accessories  - Gasoline 


Industrial  Engine  Operations 
Ford  Parts  and  Service  Division 
300  Renaissance  Center.  Suite  1800 
P.O.  Box  43338 
Detroit.  Michigan  48243 
Telephone  313  568-7435 


[ 
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Power 

Products 


TA  4 


TRANSDUCERS, CONTROL 

PRESSURE,  BRAKE 

(CODE  TBl 


TB  1 


Gulf  ♦ Western 
Manufacturing  Company 


Electric  Vehicle  Components 


Bohn  Heat  Transfer  Division 

1625  Ea*t  Voorhees  Street 
Danville  Illinois  61832 
Telephone  217  446-3710 


Heal  EiChangers 


Air  to  air  liquid  to  dir  and  liquid  to  liquid  designs  Custom  manufacture 


Michigan  Plating  & Stamping  Division 

I860  Alpine  Avenue  N W 
Grand  Rapidr  Michigan  49604 
Telephone  6^6  363  4847 


rual  Tanks  Supplier  to  automotive  indust  *y  of  ternepiate  stamped  and  welded  tanks 


Automotive  Marketing  and  Engineering  Center 

Detroit  Sales  and  Engineering  Office 
24114  Research  Drive 
Farmington  Hills  Michigan  48324 
Telephone  313  478-8140 


_1 

Relays 

Miniaturized  12VDC  to  control  circuits  to  20  amperes 

Solenoids 

Build  to  customer  requirements 

Switches 

l Build  to  customer  requirements 

Transducers 

Current  Position  Pressure  Speed  Temperature  Torque  Voltage  - Build  to  customer  requirements 

Voltage  Regulators 

[ 12VDC  Solid  State 

Apparatus  Cables 

Coliyer  insulated  Wire  Division 

100  Higginson  Ave 
Lincoln  Rl  02865 
Telephone  401  723-7800 

Single  conductor.  Type  A.I.A. 

IPCEA  S-28-357  NEMA  WC-1  Underwriters  Lab  Sizes  »4  AWG  and  larger  Asb  covered  300V 
and  600V 

Apoliance  Wires 

Single  conductor 

Coliyer  P-400  THHN/THWN  PVC  NYLON  in  those  sizes  which  are  19W  uncompressed 
U L Listed  Rate  AWM  105'C  Dry  and  80°C  in  oil 

Control  Cables 

Single  and  multi  conductor 

THERMOPLASTIC 

Coliyer  C-141  — PZR  - PE.  NYLON  condrs  PVC  Jacket  600V  1000V  750C 
Coliyer  C-140  — PVC  insulated  and  /acketed  600V 
Coliyer  C-143  — PE  PVC  conductors  PVC  iacket  600V.  1000V 
Coliyer  C-153  - PE  NYLON  PZR  90°C  PVC  iacket  600V  1000V 
Coliyer  C-154  — THHN  THWN  conductors  Type  T C U L Listed 

TB  2 


Sending  Units 


•KMA-FLIX  TACHOMETER 

SENDER 

PART 

PART 

DRIVE  TANGS 

NUMBER 

NUMBER 

187  oa 
152  <ka 

9604276 

5633572 

5612671 

v 


lleleflex 

■■  industrial  ' ~ 

Electrical  systems: 

1816  57th  Street.  Sarasota.  Florida  33580 
Telephone  (813)  355-7721 


— • 
SENDER 
TYPE 


r to  24'  tank 
5 hole  Hinge 


6*  to  24-  tank 
6 ho'e  flange 


Stewart  Warner 


PlkRT 

NUMBER 


1507170 

1501775 


.eewi 
n*  *J4 

, i 

A 

MV 


OIL  PRESSURE 

PRESSURE  RANGES 


• I »UUM 

rf  'll 


, i - 

-lx. 


1 **  \ 
WMMJOOU'a*  . 

Wti  H MLiUtf'  ' 

vaetMAtiOw '**■* 


SENDER 

TYPE 


80  ps' 

i/r 

100  psi 

i/r 

Stewart  Warner 

120  psi 

1 8' 

60  psi 

18 

Introl 

100  psi 

1/8' 

Mechanical  systems: 

640  North  Lewis  Road,  limerick.  Pennsylvania  19468 
Telephone  (215)  495  701 1 e Telei  84  6335 


( t.  OO'J 

50  % D.* 
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( o*r) 
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NK»T  Howl » IO  tO  vt>C  (C*o8«*TlO  • l.frvDC  0«0  * ) 

i«*twu«n  MAM»l  • o-  'OO  *>5»0 

oven  pwts$w«e  * f itss  »han  * U <■**.  s**#-)  H5  nsi 
Bu*t%T  ^CSSuM  r*«w«.c  ▼*•^•5  nAT*o  ^3*  W»t 

r leno  050  V t 050  V DC  l f « o—  to  < 

°°  *K>T  jeucc  5C*it  5-OOOVOC  t .vDcJ 

Out»U^  IM^  LlSS  tMAN  *0  om** 
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d ! ? O 
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u 
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« *lH  AO"  A PANT 
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( * SO- ) 

*-«►  fcS  s 


( 3 tr's.o*  ’ 

mi  !oi 


I.SV-) 


SPECIE  IC  AT  I OM  E 

INPUT  MWtR  IO  TO  JO  VDC  S .0*0  A 


REGULATION 
Gain  ' 


E INPUT  % • icoo  Tt*» 
Gl  OUTPUT  F S.  SOOM'i. 


ONI’) 

n 


<-  a f* 

*M  & ’ «•  .J 

L*  Mv.  cs) 
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— 
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• miPT)  ICS  PSlft. 

Burst  press.  > t»*cc  t.-e*  pa-ico  too 

WtSSu*t 

OUTPUT  * I-  S VDC  5 A to  OO 

OUT  ItjT  iMHIJkWCC  .fSS  Than  I o»M 
OUTPUT  RiPPuC  U «T»Mg  . % * S * w I . 
RtPtATAOlUTT'  LESS  TUAAI  .1% 

IINTAPITY.  ♦ I.S  X F S.,  BSC 

MVSTOJPR.9.3  * .4%  PS. 


¥ 

O.TS-) 

•*■*45 

f-Tlh— (T 

* x ir 


ZERO  ACTUIT. 


O'  !0 

- O-  T 


OPtRATlNO  Tt«» 

RANGE 

STORAGE  TEMP 

9AUQC 


O* TO  AS*  C 


TAU&C  -40*  TO  »*t 
CPPCCT  S OP  TEMP  i 

ItPO  SHUT  .04%  /’C  TUP 

-•  % /*C  MA» 

SPAN  *HI*T  ■ .Ot%/*C  TtP 

OS  % t * C P>»* 

ZERO  AOJ  RANGE  * 5%  NOMINAL 

-..PAN  ACT.  PAMOI  I 1 S%  NOMINAL. 


I 
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CAi  IQBATC 
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Fuu  SC-U.C  OwTRwT  AT  MlftHfH  PRfSSURI  INPUT.  1C  «C 
AMD  ADJUST  MAS  VCVt  l»TTVJ  »*  AMY  |*JTX  *ACT  KJaS 
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MJPoT  ijn.T  * S S«tiP*EO 


TEL:  215-657-0600 


METRIC 


♦ .O  TO  ♦ 70  vot 

% OlO  A 


ItflCIMM  URlItt  AOTfO  IO»CO«0 

■ - ■ ■ I o>^*  <*Iii 


TSI 


TRANSDUCER  tTTTQM.  H»C 
WILLOW  WOVE.  P4  l»0»0 
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TEL:  215-657-0000 


A 


*4  VAC 

40  60N/ 


ESSEX  GROUP 


\\l/y  Subscfcaryof 

^UNITED 

TECHNOLOGIES* 


ESSEX  CONTROLS  DIVISION  131  GOOFREY  STREET.  LOGANSPORT.  INOIANA  46947  21*753-7521 


TYPE  296  Current  Sensing  Control 


GENERAL  DATA  (cont  d.) 

Logic  and  Timing  Circuits  (2) 

Signals  trom  me  current  pickup  are  processed  >n  the 
logic  and  timing  circuits  ol  the  control 
This  portion  ol  the  control  can  be  tailored  lo  specie 
application  needs  it  can  be  very  simple  or  more 
complex 

External  control  signals  can  be  used  to  alter  the  con 
troi  logic  timing  sequence  sensing  levels  etc 


Output  Devices  (3) 

Sol'd  State  or  electromechanical  output  devices  are 
available  to  interlace  with  the  control  system  in  the 
equipment  in  which  the  Type  2 96  is  used  or  con 
trot  loads  directly 

Electromechanical  output  shown  in  FIGURE  1 


OUTLINE  DIMENSIONS 
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Gulf  ♦ Western 
Manufacturing  Company 


Electric  Vehicle  Components 


Bohn  Hast  Transfer  Division 

1625  East  Voorhees  Street 
Danville  Illinois  61332 
Telephone  217  446-3710 


Meat  E*cnangers 

Air  to  air  liquid  to  air  and  liquid  to  liquid  designs  Custom  manufacture 

Michigan  Plating  A Stamping  Division 

'860  Alpine  Avenue  NW 
Grand  Rapids  Michigan  49504 
Telephone  616  363-484T 

Fuel  Tanks 

Supplier  to  automotive  industry  ot  ternepiate  stamped  and  welded  ’anus 

Automotive  Marketing  and  Engineering  Center 

Detroit  Sales  and  Engineering  Office 
24114  Research  Drive 
Farmington  Hills  Michigan  48024 
Telephone  313  478-8140 

Relays 

Miniaturized  12VDC  to  control  circuits  to  20  amperes 

Solenoids 

Build  to  customer  requirements 

Switches 

Build  to  customer  requirements 

Transoucers 

Current  Position.  Pressure  Speed  Temperature  Torque  Voltage  - Build  to  customer  lequ.iements 

voltage  Regulates 

12V DC  Solid  Slate 

Apparatus  Cades 

Collyer  Insulated  Wire  Division 

f00  Higginson  Ave 
Lincoln.  Rl  02865 
Telephone  401 '723- 7800 

Singla  conductor.  Type  A.I.A. 

IPCEA  S-28-357.  NEMA  WC -1.  Underwriters  Lab  Sizes  »4  AWG  and  'arger  Asb  covered  30CV 
and  600V 

Appliance  Wires 

Single  conductor 

Coilyer  P-400  THHN  THWN  PVC<  NYLON  in  those  sizes  which  are  19VV  uncompressed 
U L Listed  Rate  AWM  105*C  Dry  and  80*C  in  oil 

Control  CaW#» 

Single  and  multi  conductor 

thermoplastic 

Collyer  C-141  - PZR  - PE.  NYLON  condrs  PVC  Jacket  600V  1000V  75*C 
Collyer  C*f40  — PVC  insulated  and  jacketed  600V 
Collyer  C-143  — PE  PVC  conductors  PVC  iacket  600V  1000V 
Collyer  C-153  - PE.  NYLON  PZR  90*C.  PVC  jacket  600V  1000V 
Collyer  C-154  - THHN/THWN  conductors  Type  T c U L Listed 

TC  3 


TRANSDUCERS, 
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These  lu'ipoi  transducers  provide  1*411  dc  to  KtkilWfll  imihmii#  whtch 
«lk>w«  la  u'lti  waveform  monitoring  end  m«iftu(*m»nu  of  d c »tnu«oidcl 
oi  distorted  waveform  currents  with  high  auu'ei  y Sine*  no  physical  i* 
electrical  connection  •%  rui'v  to  the  circuit  being  monitored  they  ar» 
*%pei  'SUy  u«etui  wher#  h*gh  voltage*  are  present  by  providing  an  output 
whH  h it  electrically  isolated  from  the  current  source 
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Standard  model*  are  available  m full  scale  cjrrtntl  of  SO  to  6000  A>ihhnw 
•••tviHltMi  temperature  range*  and  split  Signal  conditioner*  fo«  10 

yoW  output*  tfu«*  im»  mM»u(«m*nti  and  interfacing  to  Other  equipment 
•»e  4v*-i*t>»r  See  Signal  Conditioners  bet.’* 

Transducer*  with  iMpnn»#  in  wo  d c to  megahertz  a*#  available  A%*  to» 
Bulletin  MF  7 4 covering  the  CT-W  Ser*e* 
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SPECIF  ICAT  IONS 
COMMON  TO  ALL 
CUT  SERIES 
TRANSDUCERS 


tmeanty  • 0 b\  f ull  Scale 
temperature  f fleet  i 4<>  C to  *66  *1% 

Beading 

Response  d C to  SK Hi 

Mi*e  Tim#  f or  Step  input  100  M>tMUH(XKh 

Iftolation  from  l me  to  Output  *5000  volt* 


3 PHASE  3 WIRE 


3 PHASE  4 WIRE 


The*#  signal  conditioner*  provide  ex station 
current  for  the  CT-L  current  transducer*  anti 
other  Hall  tffect  device#  requiring  a low  drift 
constant  current  They  also  provide  amplifies 
lion  for  the  oulputs  of  current  transducer*  v*d 
Other  Hall  f fled  devices  Output  of  CTA1  * 3 
and  CTA1 14  is  proportional  to  the  true  rm*  of 
the  input 


ACCURACY  It  VI  thru  PL  s 14  * s * < 

pcs  s«  thru  pcs  an  *o  fsxf  * 

POWER  FACTOR  RANG!  DnwItAi  '*vj 
FREQUENCY  RANG!  x *,  M/ 

OUTPUT  Smgi#  Phase  0 t«  V'mv 

3 Phase  3 wire  OfoTOOmv 
3 Phase  4 wire  Olo  tSOmv 
NOTE  Output  ■pt.iMs  • t.  • 1 r .i  .«  >.i 


Ampiifiei  Section  Output 
Drift  2mv 

Response  d c to  5KH/ 
l ineanty  0 1% 

Control  Current 
Adi usf merit  ? 30% 

Drift  • 0006%.  C 
Operating  Power  1 IftvW  0OH/ 


SPECIFICATIONS 
COMMON  TO  ALL 
CTA  SIGNAL 
CONDITIONERS 


The  VFC  sene*  of  Precision  integrator* 
works  from  analog  signal*  of  SO  100  and 
150  m«ii volts  supplied  from  watt  ban* 
due  era  current  transducers  or  thunlt  The 
output  is  a pulse  with  a 'ate  proportional 
to  the  input  Pulse  rates  of  t SCO  to  10  000 
per  hour  are  available  in  ?1  standard  mod 
e<s  The  output  pulse  •*  derived  from  relay 
contacts  with  1 amp#ie  rapacity  so  it  is 
•deal  tor  operating  electromechanical 
counters  and  data  iMrauisition  systems 
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The  Prestolite  Company 


DATA  SHEET 


Company  Name  - 

Company  Phone  Number  - 

Name  of  Items  - 

DC  - DC  Converters  (on  board) 

Relays,  AC  & DC  (up  to  300V,  AC  & DC) 
Solenoids 

Switches  (6-3000V,  1-20  Amp,  AD&DC) 

Transducers,  Control  Current 
Voltage  Regulators 

Production  Status  of  Above  Items  - 


Prestolite  Electronics  Div. 
an  Eltra  Company 
511  Hamilton  Street 
Toledo,  OH  43694 

41°/255-4068 


Low  Power  (Instrument  lighting 
only) 

Low  Voltage,  only  i.e.  6 to  24 
volt  (horn  relays,  etc.) 

Up  to  72  Volts  SAZ,  SBC,  SAW, 
SAS,  etc. 

High  Current  low  voltage  push 
type  switches 

Brush  Wear  Indicators 

Generator  k Alternator 
Voltage  Regulators  for  6 to  36 
volt  applications 
Solid  state  and  Electro 
Mechanical  types,  i.e.  VSH,  VBC , 
VCA , etc. 

All  are  currently  in  production 
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Beau 

Barrier  Terminal 
Strips: 

In  the  past  several  years,  ^ 1 ^ With  all  this,  we've  also 

Vermtron  has  made  sigmfi-  designed  a 20-amp  double- 
cant additions  to  its  line  of  \B\Bu  row  strip  (76000  Series) 

barrier  terminal  strips  The  most  obvi-  ■ that  actually  fits  in  the  same  panel 

ous  advance  is  the  introduction  of  Tl|£^  space  as  15-amp  units  And  we  have 
thermoplastic,  the  material  that  solves  a high-barrier  style  (72000  Series) 

the  primary  fault  of  jr.  ■■  I rj  n ri  with  an  advantage 

phenolic  strips  barrier  over  all  the  others  - 

breakage  And  it  also  lower  overall  height 

attained  UL's  highest  flame  retardant  Still  there's  more  to  be  said  The 

rating,  94V-0  principal  advantages  are  fully  described 

But  Vermtron  didn't  stop  there  When  on  the  next  three  pages  And  there  are 

wedesignedour  ■ ■ | i ■ _ _ other  differences 

new  thermoplas-  | Like  the  quality 

tic  series,  we  in-  I I of  our  hardware 

corporated  a number  of  other  significant  Terminals  with  clean,  smooth  edges,  and 

improvements  We've  ultrasomcally  welded  bright  uniform,  highly  solderable  plating  Insu- 
the  terminals  in  the  thermoplastic  insulator.  lators  that  exceed  all  the  electrical/mechanical 

so  that  you  can’t  pull  them  out  At  the  same  performance  standards  These  differences  are 

time,  this  design  eliminates  solder  joint  the  result  of  maintaining  constant  control 

fatigue  from  twisting  the  tail  when  torqueing  over  the  manufacturing  processes  And  con- 
the  screws  And  we've  enclosed  the  con-  stant  attention  to  tool  maintenance  We  have 

tact  tails  to  give  you  the  greatest  circuit  a fetish  for  quality  So.  when  you  buy  from 

isolation  and  the  least  possibility  of  trapping  Vermtron.  you  can  expect  the  finest  barrier 
foreign  material  terminal  strips  available  - anywhere 

The  basics: 

when  to  use  barrier  terminal  strips 

Barrier  terminal  strips  are  one  of  the  most  widely  used 
and  accepted  devices  for  terminating  wires  They  have 
achieved  this  status  because  of  their  versatility  and 
cost  effectiveness  - both  initial  cost  and  installed  cost 
They  provide  increased  insulation  to  stop  leaks  and 
short  circuits  Wiring  work  is  simplified  because  time- 
consuming  splicing  is  eliminated  They  offer  the  easiest 
and  most  convenient  method  for  field  wiring  - only  a 
screwdriver  is  needed  Usually,  a higher  density  of 
circuitry  can  be  attained  saving  panel  space  The  end 

rBeau  Products 
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result  is  a professional  looking  termination  rather  than  a 
jumble  of  wires  A great  variety  of  top  and  bottom  termi- 
nation styles  add  to  their  versatility 

Barrier  terminal  strips  also  allow  for  convenient  future 
changes  Circuit  changes  can  usually  be  made  just  by 
rearranging  wires  The  barrier  terminal  strips  also  offer  a 
good  test  point  area  for  troubleshooting  Circuit  tracing 
is  especially  easy  when  the  strips  are  imprinted  with 
circuit  designations 


TE-2 


Th#  barriers  you  can  band  without  breaking 

Vermtron's  flexible  barrier  terminal  strips  reduce  break- 
age dramatically  because  they  are  made  of  a highly 
'esilient  glass-filled  thermoplastic  Its  impact  strength  is 
many  times  greater  than  phenolic  materials  Because 
the  barriers  can  actually  bend  without  breaking,  produc- 
tion line  and  in-field  damage  is  virtually  eliminated 
Time-consuming  component  replacement  and  re -wiring, 
and  its  high  cost,  is  no  longer  a problem 


in  Beau  Products 
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Solder  joint  fatigue  eliminated 

Because  our  barrier  strips  have  the  terminals  welded  in 
both  sides,  you  get  this  additional  advantage  solder 
joint  fatigue  from  twisting  the  tail  while  torquemg  the 
screws  or  laying  the  wire  bundle  is  eliminated  This 
design  also  resists  fatigue  under  vibration  conditions 


Screw  terminals  that  won  t pull  out 

All  our  thermoplastic  barrier  strips  feature  screw  terminal 
plates  that  are  ultrasomcally  imbedded  into  the  walls  of 
the  terminal  blocks  The  result  a dramatic  improvement 
in  pull-out  strength 

Single-row  types  have  the  terminals  imbedded  into  the 
walls  of  the  insulator  on  both  sides  (photo)  This  provides 
a pull-out  strength  over  twice  as  great  as  competitive 
designs,  which  retain  the  terminal  only  by  twisting  the 
terminal  tail 

Double-row  styles  eliminate  the  problem  of  insecure 
terminal  retention  commonly  found  in  closed  back  styles 
The  eyelets  and  nails  have  been  eliminated  Instead, 
terminal  plates  (photo)  are  ultrasomcally  welded 
(imbedded)  into  the  barrier  strip  - making  it  virtually 
impossible  to  pull  them  out 


Contact  tail*  enclosed  tor  maximum  circuit  isolation 
Take  a look  at  the  bottom  side  of  our  thermoplastic 
barrier  terminal  strips  (photo)  Ybu'll  notice  the  absence 
of  a large  size  hole  required  to  allow  for  the  twisting 
action  needed  to  retain  ordinary  terminals  In  Vermtron's 
design,  the  terminals  are  welded  m.  so  the  hole  can  be 
virtually  the  same  size  as  the  contact  tail  With  the  cavi- 
ties around  dip  solder  contact  tails  eliminated,  the 
terminal  strip  can  be  mounted  directly  against  a PC 
board  without  affecting  circuit  isolation  This  also  elimi- 
nates entrapment  of  foreign  matter  - and  reduces  solder 
wickmg 
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High  barrier  styles  offer  maximum  circuit 
isolation  with  minimum  overall  height 

Our  high  barrier  styles  provide  maximum  circuit  isolation  - 
even  when  using  large  wire  sizes  In  addition,  the  72000 
high-barrier  strip  offers  an  overall  height  that  is  less  than 
any  others  The  reason  our  special  design  does  not 
require  twisting  of  the  contact  tail  for  terminal  retention, 
and  makes  it  possible  to  reduce  the  height  of  the 
base  - thus  saving  valuable  space  The  shorter  terminal 
also  reduces  heat  generation 


Neat,  accurate  mounting  ends 

All  our  thermoplastic  terminal  strips  are  molded  to  length 
None  are  cut  down  from  longer  strips  The  result  is  a 
neater  strip  without  ugly  saw  cuts,  and  strips  that  are 
precisely  the  same  length  every  time 
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No  insulating  strips  needed 

Because  all  our  thermoplastic  series  have  closed  backs, 
you  can  get  the  electrical  rating  you  want  - without 
the  expense  of  buying  and  installing  insulating  strips 


A 20-amp  double-row  strip  in  the  same  space  as  15 

Our  Series  76000  and  77000  are  20-amp  strips  that 
have  been  designed  to  take  the  same  panel  space  as 
any  double-row  15-amp  barrier  terminal  strip  They  are 
7V  wide  and  have  screw  terminals  Von  centers -just 
like  the  strips  they  are  designed  to  replace. 


Standoffs  reduce 
cleaning  time 

The  bottom  of  our  single-row  barrier  terminal  strips  can 
be  molded  with  070''  diameter  standoffs  (option  -P) 
They  provide  a space  of  040"  between  the  bottom  and 
the  mounting  surface  This  further  reduces  entrapment 
of  foreign  materials  during  soldering  and  reduces 
cleaning  time  to  a minimum 


Highest  UL  flame  retardant  rating 

The  thermoplastic  material  attains  the  highest  flame 
retardant  rating  (self  extinguishing)  assigned  by  Under- 
writers Laboratories.  94V-0  It  also  offers  negligible 
water  absorption,  high  dielectric  strength  and  low  heat 
transfer 


How  to  convert  phenolics 
to  thermoplastics 

You  can  obtain  all  the  advantages  of  bendable  thermo- 
plastic barrier  terminal  strips  by  converting  from  fragile 
phenolic  types  The  Vermtron  thermoplastic  styles 
shown  in  the  right  hand  column  are  designed  to  replace 
the  styles  listed  in  the  center  column 
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Quick -connect  terminals 
save  assembly  time,  cut  costs 

Beau  quick -connect  terminals  speed  your  assembly 
time,  cut  costs,  and  improve  your  connections  Cold 
solder  joints  are  also  eliminated  Quick-connect  terminals 
offer  one  of  the  fastest  ways  to  make  circuitry  changes 
A variety  of  single  and  two  sided  styles  are  available  for 
top-side  terminations  As  many  as  three  can  be  stacked 
in  a single  section— to  attain  up  to  six  terminations  In 
addition.  Series  72000  is  available  with  an  insulated 
quick  connect  on  the  bottom 


Convert  from  thee# 

...  to  these  thermoplastic 

Manufacturer 

phenolic  style*... 

Style*  from  Vernltron 

Cinch 

173 

71000  72000 

174 

71000  72000 

140 

76000  77000 

164 

76000  77000 

240 

76000  77000 

141 

78000 

241 

78000 

341 

78000 

Curtis 

E 

71000,  72000 

ETC 

14000 

71000.  72000 

34000 

71000  72000 

27000 

76000  77000 

37000 

76000  : 7000 

57000 

76000  77000 

67000 

76000  77000 

28000 

78000 

38000 

78000 

General  Electric 

CR151-Type  01 

76000  77000 

CR151-Type  D7 

76000  77000 

CR151-Type  D2 

78000 

Kulka 

599 

71000  72000 

1590 

71000  72000 

600 

76000  77000 

600A 

76000  77000 

620A 

76000 

670 

76000  77000 

670A 

7 6000  77000 

601 

78000 

671 

78000 

Marathon 

100 

78000  77000 

200 

78000 

Vernitron  (Beau) 

12000 

71000  72000 

14000 

76000  77000 

15000 

76000  77000 

16000 

76000  77000 

17000 

76000.  77000 

18000 

78000 

19000 

78000 

TI-f 


BILFRO  HEAVY  DUTY 
W*  BATTERY  TERMINALS 


1.  ONE  PIECE  CONSTRUCTION 
2 CRIMPS  OR  SOLDERS  ON  YOUR  CHOICE 


3.  EXTRA  DEEP  FERRULE  FOR  BETTER  CRIMP. 

4 EXTREMELY  HIGH  CONDUCTIVITY  - 95%  COPPER.  LESS  THAN  1%  LEAD. 
5.  DELIVERS  MORE  ELECTRICITY  UNDER  LOAD. 

6 REASONABLY  PRICED. 

7.  PROMPT  DELIVERY 

8.  FURNISHED  WITH  NUT  & BOLT. 

9 RESISTS  UP  TO  1800  POUNDS  PULL  OUT  WHEN  CRIMPED 
WITH  FRO  1040  TOOL. 


FOR  ALL  HEAVY  DUTY  APPLICATIONS 
Truck:  Busses  — Lift  Trucks  — Maintenance  - Marine  — 

- Stationary  Engines  - OFF  Road  Equipment  — etc.  — 


New  Longer  Barrel 


POST 


TWELVE  SI/IS 

WIRE  SIZE 

TYPE 

HDBT 

- 6U 

6 universal 

HDBT 

- 4U 

4 universal 

HDGT 

- 1 & 2/P 

1 and  2 

Positive 

HDBT 

1 & 2/N 

1 and  2 

Negative 

HDBT 

1/OP 

I/O 

Positive 

HDBT 

- 1/ON 

I/O 

Negative 

HDBT 

- 2/OP 

2/0 

Positive 

HDBT 

2/ON 

2/0 

Negative 

HDBT 

-3/OP 

3/0 

Positive 

HDBT 

-3/ON 

3/0 

Negative 

HDBT 

-4/OP 

4/0 

Positive 

HDBT 

-4/ON 

4/0 

Negative 

A BILFRO.  CORP.  PRODUCT 
P.  O Box  39265 
Solon,  Ohio  44139 
Phone:  216/248  0729 


Closed  End  Elbow  Terminals 
For  Series  Batteries 


EL- 1/OP  Positive 
EL-1/ON  Negative 
EL -2/OP  Positive 
EL-2/ON  Negative 


90°  RIGHT 
ANGLE  TYPE 

RA  - 1/OP  Positive 
RA  — 1/ON  Negative 
RA  - 2/OP  Positive 
RA  - 2/ON  Negative 
RA  3/OP  Positive 
RA  - 3/ON  Negative 


FRO- 1040  Crimping  Tool 
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tr 


MODEL  2005  INTERFACE 
MOUNTING  KIT 


FEATURES 

• The  Model  200b  it  constructed  on  1/16”  printed  circuit 
material, 

• The  barrier  strip  terminals  are  of  the  "clamp"  type  Thr* 
tyi>e  of  terminal  offers  the  advantage  of  applying  a 
clamping  pressure  to  the  wires,  terminals  or  quick  connect 
fittings  rather  than  a twisting  motion  usually  found  in  most 
standard  strips 

• Standoffs  can  tie  easily  swaged  into  PC  board 

• 1b  pm  connector  provides  card  guides  for  extra  stability 


DESCRIPTION 

The  Model  200b  INTERFACE  has  been  designed  to  provide 
quick,  easy  connection  tie  tween  printed  circuit  cards  and 
wired  electrical  circuits  Circuit  boards  or  card  mounted 
modules  slide  into  the  1b  pin  connector  Wiring  is  done  via  the 
turner  terminal  strips  Connector  pins  and  barrier  strip 
terminals  are  connected  via  path;  on  the  printed  circuit 
hoards. 


APPLICATIONS 

• Use  where  "plug  m"  convenience  of  p.c  card  mounted 
electronic  circuits  or  modules  are  to  be  combined  with 
semi  permanent  electrical  wiring. 

• Use  tO  add  small  control  elements  to 

e g Add  an  amplifier  to  industrial  recorder  by  mounting 
200b  directly  in  the  recorder  case 

e Use  to  easily  combine  several  p.c  card  circuits  oi  modules 
power  supply  etc  . into  a compact  system  without  requiring 
racks  etc 

e Use  m industrial  plants  where  interchange  of  several 
modules  is  required  for  rapid  change  of  calibration  in  a test 
or  control  circuit 


I n afl 

Sfaj •'  J‘  I 


CALEX  MFG.  CO  , INC..  V • 1 


SPECIFICATIONS 


Pnntod  Circui  card 

1/16"  fiber  giet*  epoxy  G-10 
15  Pin  Connector. 

liming  fo’k  contact  detign  a*»uret  uniform  end  firm  conuct 
action,  even  with  PC  board*  at  extreme*  of  thickne**. 

Contactt  art  00002"  gold  over  ccpper 
Contact*  amon  1 66  can ttr*. 

Polannng  key  included. 

Weight:  4 oi 

Price:  each  (attractive  quantity  and  OEM  ditcount 

available.)  F OB  Factory. 


Barrier  terminal  itnp*  (2): 

Eight  terminal*  per  *tnp.  Terminal*  on  3/8"  center* 

Extra  high  barriart  with  No  6 *crew»  for  20  amp  300  volt 
rating*  normally  auociated  with  larger  ttnp*. 

Load*  of  room  for  ring  or  »pede  wire  lug*  to  6/16"  wide-no 
need  for  tpeoal  lug*  for  barrier  u*e 

Screw  and  clamp  plate  for  retaining  unm*ulated  wire  can 
eliminate  need  for  wire  lug* 

Shatterproof  polypropylene 


MODULE  DIMENSIONS 


CALEX  MFG.  CO..  INC.,  3355  Vincent  Road.  Pleasant  Hill.  CA  94523  Telephone  (415)  932-391 1 


CABLE  II  KMINAI  S 


Moa'  > dut*  copper  cable  terminals  pro 
vide  convenient  connections  and  excel 
lent  conductiv it>  All  will  fit  a 5 16” 
stud  or  holt 


Part  No. 

Description 

Gauge 

22  024  200 

C able  Term 

4.5 

22-100  200 

Cable  Term 

1 

22  200  200 

Cable  Term 

2/0 

BATTtRY  TERMINALS 


Quality  universal  hatteis  terminals  fit 
h.»th  positiv e and  negative  posts  In 
addition,  thes  will  fit  any  cable  si/c 
Irom  4 Ga  to  2 0 Manufactured  from 
lead  allo>  with  steel  thread  inser*s  to 
prevent  stripping 

21  2(H)  Universal  Batters  terminal 


. — >1 


WIb 


iLECTRIC  VEHICLE  COMPONENTS 

FLIGHT  SYSTEMS 


HEADQUARTERS 

P.0.  BOX  25,  MECHANICSBURG,  PA  17055 
PHONE  (717)  697  0333 


Blocks  and  Plugs 


APPLICATION 

For  mounting  on  switchboard  panda  for  use 

conjunction  with  proper  teat  equipment  to  facilitate  L 

the  testing  of  a c inatrumenta,  met  era,  and  relays  ^ #| 

FEATURES  ™ 

Type  PK-2  teat  blocks  are  'ssentially  4 pole  and 

6-pole  jacks,  provided  with  molded  Textolite  covers  \¥  J j 

that  have  internal  plug  contacts,  which  make  a 

through  connection  when  the  cover  it  in  place.  The  ^ „M4I  r,  . ,,^^7 

contacts  in  the  blocks  are  of  the  line  pressure  type  and  n(  1 < »i.  iiKi  j < *.<.  .... 

provide  positive  contact  with  minimum  contact 

resistance.  For  all  current  circuits  auxiliary  contacts  by  replacing  the  cover. 

are  used  which  automatically  short  circuit  the  current  Contact  rating  is  250  volts.  10  amperes  continuously 
transformer  when  the  cover,  or  plug,  is  removed 
The  test  plugs,  provided  with  studs  and  links,  can 
l>e  permanently  connected  to  the  testing  equipment 
for  any  of  the  various  test  methods  in  use. 

Routine  testing  can  be  accomplished  simply  by 
removing  the  cover  and  substituting  the  properly 
connect ed  test  plug,  normal  connections  are  restored 

PRICES 

Type  PK-2  Test  Blocks  with  Covert 


EXPLANATION  OF  LISTING 

The  Cat  No.  for  each  form  of  block  includes  the 
PK  J block  and  cover,  with  a set  of  unmounted  .iux 
iliary  contacts,  jumpers,  and  screws  in  sufficient  variety 
and  quantity  to  provide  the  combinations  to  suit  a 
variety  of  applications 


5 •»iRw|H  Mount. ng  on 

'•»  i«  Ponols  or 
Su»F*tco  Mau«lm|  on 
s to  Vi  <n  Pc*"#  1 
IF i0  ) and  A or  7) 


64?;i?0GJ 


I losing  Solo*  OWits 


* Auxiliary  contacts,  jumpers,  screws,  mounting  screws,  and  bushings,  as  required,  included  in  Cat.  No  and  price 
t Stock  in  the  Philadelphia  Works  warehouse 

Test  Plugs  (Fig.  2 and  8) 


DIMENSIONS  (subject  to  change  and  not  to  be  used  for  construction  with  'it  approval.) 


F%  4.  Somt#lo*b  Fig  7.  Sorloco  mossier 

mosntod  00  OO  Vfc.  lo  W*"  Porttl 
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GENERAL  ELECTRIC  COMPANY 
POWER  SYSTEMS  MANAGEMENT  PRODUCTS  DLPAK1MLNI 
PHILADELPHIA,  PENNA  19142 


FOUi  fOll 

SIX  foil 

Catalog  P*o. 

Mot  f rt.o 

Not  Wt  In  lb 

C <JtQlO«  NO 

Not  P rise 

Not  Wt  In  lb 

AIJ9533G' 

Motor  to  noorosl  Monorol  1 

1 losing  Solo«  Otl.to 

’*  _ J 

ft  1 293330? 

Motor  to  r*ooro«t  Uortorol  1 
i lo<  trig  Solo*  C ICO 

1 H 

Cota  log  No  • 

S.rtoco 

Somifwgti  Mounting  on 

Mounting  on 

Wit*  Ponoli  or 

K 1H  . 1 In 

Su'For#  Mounting  on 

PanoU 

Ml  to  Win.  PanoU 

(Ply  4 o*»d  3| 

<Fig  4 and  6 or  7) 

6473  WOO? 

647717004 

' . * 0 0 ' 

0 O 0 

0 0 0 0 

1 

J 

r 

aS. 

> 

It 

TE  10 


6422442  0.03  gjoj  G3o) 

6472442  GIC4+  G304  G304 
647341;  G 103  G303  GS03 

64224#;  G 104*  0)04  G504 

44374#;  G 107  JG307  G30 / 

64;34 •;  GIO#*G)0#  G30# 
64774#2GI09  0)09  0*09 

64;74«;  GUO  G3  10  03  10 

6433412  GUI  0)11  05  1 1 

64774«;  Gl  i;  + .3  13  0312 
6473 '42  G • 13  0)1)03  1) 

64334a;  GM4  G3U  03  14 
64374a;  GM3  0)13  0313 
64224a;  Glia  G)ia  G3'a 


iw»»»o  aoiojaoi 

4>ptl«  terminal  boo'd.  Typo  lb -6 
UK  hinged  covor  to  pl§(«,  Co' 
64224940  104 


|lo«M« 

UtM 

04#UO 


0I63A4I43GI 

0 16)46  14)02 
0I63A6  143G) 
0 16346  I4)G4 
0 14344  14)03 


014344  U3G4 
0 14344  U3G7 
014344  143  04 
016)44  U3G4 
014344145010 


♦ Stock  in  Philadelphia  Work#  Warchouae  and  supplied  with  white  marking  atrip  only 


For  fyrthor  information,  contact  your  nooroit  General  flecfnc  Soles  Office 


GENERAL  ELECTRIC  COMPANY 
POWER  SYSTEMS  MANAGEMENT  PRODUCTS  DEPARTMENT 
PHILADELPHIA.  PENNA.  19U2 
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Great  Valley  Industries,  Inc 

4 Pennsylvania  Avenue 
Malvern,  Pennsylvania  193  5 5 


SOLDERLESS 
TERMINALS 
A 

CONNECTORS 


215-647-7400 

T€-12 


SJ*  * 


Great  Valley  Industries,  Inc. 

BOX  324  • MALVERN.  PENNSYLVANIA  I93JS  • 211  647-7400 


GVI  TERMINALS  FEATURE: 


• On*  piece,  burr  (re#  construction  for  economy,  mechanical  strength 
and  maximum  electrical  conductivity 


• Beveled  terminal  mouth  to  facilitate  wire  insertion  on  bare  terminals 


Funnel  barrel  to  facilitate  wire  insertion  on  insulated  terminals 
can  be  provided  (available  on  nylon  insulated  terminals  with 
insulation  support  in  mid  1980) 

• Multiple  ’'V'groo***  fof  maximum  holding  pow»r  and  minimum 
contact  resistance 

• Constructed  from  pure  electrolytic  copper,  annealed  to  guard 
against  breaking  due  to  vibration  and  liending 

• Uniform  electro-tin  plating,  for  maximum  corrosion 
protection 

• Full  14"  long  barrel  provides  extra  length  for  fast,  easy 
location  when  crimping 

• Wire  ranges  clearly  marked  on  all  terminals 


• UL  & CSA  listings  available  where  applicable 


GVI  PART  NUMBER  BREAKDOWN 


C 1614  - 10R 

T 


This  it  • lilt  of  only  the  moil  common  terminal  types  There  are  many  mora 
listed  in  this  catalog  I*  you  don’t  see  what  you  want  in  here,  contact  the 
home  office  or  your  local  GVI  representative  for  assistance 


Basic  dimensions  m this  catalog  may  vary  due 
to  availability  or  design  changes 


BARREL  CODE 

WIRE  RANGE 

STUO  SIZE 

END  CODE 

BS 

Bara  Butted  Seam 

Sizes  of  wire  that 

IWhere  applicable) 

(Denn*  -n.  * 

ttrminal) 

B 

Bar*  Brazed  Seam 

can  be  used  with 

Size  of  screw  'hat 

R 

EB 

Bar*  With  Insulation  Support 

an  individual  tar 

should  be  used  to 

RS 

i rn 

C 

Vinyl  Insulated 

mmal,  in  this  case 

connect  terminal. 

RV 

<rn 

NC 

Nylon  Insulated 

both  16  gauge  and 

P 

i t Ring 

PC 

Nylon  Insulated  With 

14  gauge 

*4 

Insulation  Support 

SN  N* 

ow  (Block 

SNI  * row.  Small  Pattern 

SS  ■ S mm  da 

F » Spade  with  Flange 

H -Hook 

SC  ■ Stop  Connector 

SCS  • Stop  Connector,  Seamless 

HC  “ Horizontal  Connector 

FF  * Female  Quick  Connect 

FM  • Mala  Quick  Connect 

SP  • Mala  Snap  Plug 

SL  - Female  Snap  Plug  Receptacle 

DEC  - Dead  End  Connector 
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Great  Valley  Industries,  Inc 

BOX  324  • MALVERN.  PENNSYLVANIA  I9.»S5  . 215  647-7400 


solder  lugs 


• 


features. 

• Heavy  doty  lugs 
flared  for  Pisy 
wir#  insertion 

* H.gheit  grade 

electrolytic  copper 

» FmNv  annealed  for 
easy  secure  crimping 

1 B' iqht  dip  f rn.fh 


HEAVY  DUTY  LUGS  FOH  CRIMP  OR  SOLDER  APPLICATION 


eAMT 

HO 

MrlR( 

Si/l 

ITUO 

SI/I 

A 

IkcKm 

UNUTM 

liwKot 

•VIOIM 
Ol  *AO 

X" 

- r.*. 

Xlt  AKANl 

"O" 

Incmn 

IIANHIL 

oo 

*1~ 

Inc 

IO 
Inc  Hot 

* Me 

. 'V 

. 

r 

~ 

A. _ 

— 1 

j SL  to  8R 
1 Si io  ton 

f 1 — —■ 

S3?  181 
I 3 16  1101 

941 

941 

4-  ■ 

71 

1 77 

25 

4 75 

187 
1 187 

136 
| 136 

tit-] 

76 

Si 8 ton 

SI  8 t 4R 

8 

4" 

3 16  1101 

t 4 

1 03 
1 03 

4 

1 » 
38 

-f 

-f 

78 

78 

750 

750 

1 

186 

186 

T "■■■ 

36 

36 

SIS  10R 
SL6  I 4R 
SL6  5 16 

ci  a mu 

6 

4 

3 16  110) 

1 4 

6 16 

4— 

1 718 

t ■ 

438 

344 

-T 

31? 

T — 

73? 

"T  , 

50 

, 9L  a 1 Un 

SL4  1 4R 
SI  4 5 16R 

1 S14  3 8R 

* 

4 

• 

3 ’6  <10l 

14 

5. 16 
1 3 8 

4— 

1 344 

[ 

631 

. 

406 

j 378 

T 

786 

4 

70  1 

SL2  t 4R 
i SL7  5 I6R 
SL?  3 8R 
|SL2  t ?R 

? 

1— — 

1/4 
5 16 

3 8 

i rt 



1 so 

625 

406 

T 

437 

| 

336 

— 

90 

SL  t 1 4R 
SL  f S I6R 
SL  1 3 8R 
Sill  ?H 

1—'  1 

1 

1 4 

5 16 
3 8 

V? 

— 

1 S63 

625 

4- 

406 

k— , 

465 

360 

L 

100 

51 1 U 1 4 H 

SL1  05  16R 
Sit  0 3 HR 

Sit  0 1 ?R 

. __J 

It) 



14 

5 16 
3 8 
1 ? 

— T 

1 260 

* ""  ■ 1 

703 

406 

615 

407 

- . 

175 

Si?  0 t 4R 
SI?  OS  16R 
SL?  0 3 8R 
| SL?  0 t 2R 

70 

14 
5/16 
3 8 
1 7 

7 

. 

813 

500 

— I 

570 

461 

150 

SL3  0 1 4 R 
SL3  0 5 I6R 
SI  3 0 3 8R 
Si  3 0 1 7R 

3 0 

I 

1'4 
5 16 
3 8 

1/2 

t 

2 i?5 

[ 

906 

500 

l 

630 

511 

175 

SL4  0 t 4R 
SL4  0 5 16R 
SI  4 0 3 8R 
St  4 0 1 ?R 

r 

40 

1/4 
5.16 
3 8 

1/? 

? ?81 

1 

531 

690 

559 

775 

SL?50 5 I6R 
SL250  3 8R 
SL?S0  t ?R 

250 

MOM 

— r~ 

5 16 

38 

1/J 

1 

2 «?5 

1 188 

625 

— i- 

815 

685 

750 

SI 400  3 8H 

— 1 

400 

MCM  I 

3 8 

L 

3 37J 

1 406 

875 

-937  4 

1 

776 

400 

Great  Valley  Industries,  Inc. 

BOX  324  • MALVERN,  PENNSYLVANIA  19355  • 215  647-7400 


solderless  terminals 

HEAT  RESISTANT  TERMINALS 

All  GVI  Heat  Resistant  Terminals  are  manufactured  from  alloy  steel  and  nickel 
plated  to  resist  corrosion  at  continuous  service  at  90CTF  I48CTC). 


Wtr» 

Ranga 

Stud 

S.2B 

Width 

W 

Claaranca 

C 

Langth 

L 

PART  NO 

22  18 

6 

26 

23 

60 

h . . 'h  «>h:,hh 

22  18 

10 

33 

29 

70 

BS2218  1QRHR 

22  18 

1/4 

67 

40 

94 

BS2218  1 4RHR 

22  18 

10 

34 

29 

70 

BS2218  10SHR 

22  18 

6 

30 

26 

P5 

BS22186SNHR 

16  14 

6 

26 

23 

60 

BS16146HSHR 

18-14 

10 

33 

29 

70 

BS1614  10RHR 

16  14 

1/4 

67 

40 

94 

BS1614  1 4RHR 

16-14 

10 

34 

29 

70 

BS1614  10SHR 

16  14 

8 

30 

25 

66 

BS16146SNHR 

12  10 

6 

38 

29 

73 

BS12106RHR 

12  10 

10 

38 

29 

73 

BS1210  10RHR 

12  10 

1/4 

61 

44 

99 

BS1210  t 4RHR 

17  10 

3/8 

61 

44 

99 

BS1210  3 8RHR 

12  10 

10 

38 

29 

73 

BS1210  I0SHR 

8 

1 4 

47 

38 

95 

BS8  1/4HWMH 

6 

3 8 

63 

64 

1 22 

BS6  3 8RHR 

4 

3/8 

68 

— 

44 

1 33 

BS4  3 8RHR 

STOP  CONNECTORS  QUICK  CONNECT  TERMINALS 


Wirt 

Langth 

L 

PART  NO 

27  18 

66 

BS7218  SCHR 

16  14 

66 

BS1614  SCHR 

12  10 

66 

BS1210  SCHR 

r Wira  ' 

Ranga 

Tab 

Tbiclinaaa 

Tab 

Width 

Langth 

L 

PART  NO 

20  14 

030 

260 

81 

OB2014  FFHR 

18  14 

030 

250 

64 

BS1814  FFHR 

18  14 

016 

18/ 

47 

BS1814  FFJRHR 

20  14 

030 

750 

88 

087014  FMHR 

18  14 

030 

760 

73 

BS1814  FMHR 

18  14 

016 

187 

60 

BS1814  FMJRHR 

18  14 

030 

260 

61 

BS1814  FLFHR 

SPADE  NARROW 

V 

STOP  CONNECTOR 


FEMALE  QUICK  CONNECT 


MALE  QUICK  CONNECT 


FEMALE  FLAG 
QUICK  CONNECT 


.250  ADAPTERS 


.250  TERMINALS  AND  HOUSINGS 


^ ^ 

FMA  FMA  P FMA  RA  MFM 


BS1814  FML 


FMFHA  C1614FR  C1614FR2 


901 H 


903H 


■ * 902M 


TE-16 


- • 


INTERNATIONAL  TRUCKS 
OEM  Sales 

- r 


401  W.  Michigan  Ava 
Chicago,  ILL.  60611 
Tel.  312-836-3141 


. 


When  we  talk  about  CUSTOM  WIRING,  we  mean 
just  that  We  have  machines  which  automatically 
cut.  strip,  solder,  terminate  and  code  wire  to 
meet  your  specs  We  can  offer  you  specialized 
termination  for  the  low  volume  items,  or 
quantities  in  the  thousands 
During  the  entire  process,  quality  checks  are 
built  into  each  step  of  cutting,  terminating  and 
assembly,  to  make  sure  the  product  meets  IH's 
tough  standards,  as  well  as  your  own 


V.  V -A' 

l 


£ i 


POWER  TO  NOTE 


A (HANGING  WORLD 


K-D  tools  : 

K D MANUFACTURING  COMPANY 
15/S  HLMPLAND  HOAD 
LANCASTER  PENNSYLVANIA  17604 


AUTOMOTIVE  ELECTRICAL 
TERMINALS  & CONNECTORS 


TELEPHONE  1 717 ) 285  4581 


IMS  1500  1501 

BUTT  SPLICE  • to  STUD  5 t6  STUD 

?2  lb  AWG  16  14  AWG  16  '4  AWG 


ISO 3 1502 

1 4 STUD  3 8 STUD 
16  14  AWG  16  '4  AWG 


■ 530 

FULLY  IN  < 

I Sb  D'A 
SMUR  PU  G 
HECfcPTAl  1 1 
16M  AWG 


n 


u . 

1 544  1 509 

smur  plug  buttspuce 

BUTT  SPUCE  16  14  AVVG 
FOR  156  PLUG 


1526 

3 WAV  SPLICE 
16  14  AWG 


1528  1537  1540 

• 10  STUD  PIGGYBACK  180  DlA 
16  14  AWG  250 EASTON  SMUR  PLUG* 
RECEPTACLE  16  14  AWG 
16  14  AWG 


INSUL  ATOR 
22  1 4 AWG 


1504 
• 8 STUD 
12  10  AWG 


1543 

*10  STUD 
12  10  AWG 


1 


l \ 


1510 

BUTT  SPLICE 
12  10  AWG 


uxP^xn 


1527 

3 WAV  SPLICE 
12-10  AWG 


TE  17 


KrD  roots : 

K D MANUFACTURING  COMPANY 
3375  HEM  PLAN  D ROAD 
LANCASTER  PENNSYLVANIA  / 7604 
TELEPHONE  (71 7)  285  45 8/ 


AUTOMOTIVE  ELECTRICAL 
TERMINALS  & CONNECTORS 


1524 

CLOSED  END 
SPLICE 
22  14  AWG 


1525 

CLOSED  END 
SPLICE 
22  lOAWC. 


1545  ' 546 

• 10  STUD  * 10  STUO 

16  14AWG  1 2 1 0 AvVG 


Ignition  Terminals 


1536 

DISTRIBUTOR 

TERMINAL 

7rrm 


1539 

SPARK  plug 
TE  RMIf  Al 

?irm 


1534 

spark  plug 
terminal 

7 mm 


Uninsulated 

FASTON* 

Terminals 


receptacle  ADAPTOR  stud  mounted 

ADAPTOR 


Crimp  Type 
Alligator  Clips 


iNSUl  ATED 
22  16  AWG 


BUTT 

SPLICf 


SPADE 


1411 
22  '8 


'413 
22  '8 


PART  NO 
*|R€  SI21 
STuD  SIZE 


1st  r 
22  <8 
6 8 '0 


'4'9 
22  '3 
.10 


• 4'4 
22  <8 


PART  NO 
KViRt  SIZE 
STUD  SIZE 


1420 

16  <4 

* 10 


1416 

<6  <4 


1418 
16  14 
6 8 '0 


ELECTRO  TAP* 
Connectors 


142?  22-18  AWG  1RED1 

1421  i8'4  awg  1 blue 

1423  12  10  AWGlYELLOWi 


In-Line  Fuse  Holder 

32  VOLT  24  14AWG  FOR  FUSE  240  DlA  624  1 24  L 

No  Tool  Required 


240  f AS  TON 


IB’TASTON 


240  f ASTON 
TAB 


M STur 


K-£j  TOOLS/ 

K D MANUFACTURING  COMPANY 
3 575  HLMPLAND  HOAD 
' ANCASTEH  PENNSYLVANIA  17604 
TELEPHONE  1717)  28S  <48/ 


AUTOMOTIVE  ELECTRICAL 
TERMINALS  & CONNECTORS 


Plyr-Tap  Terminals  and  Butt  Splice 


State  Road  Hill,  Meadvilie.  PA  16335 
Phone  (814)  724  6440. 


NATIONAL  : 

TEL  • TRONICS 


NATIONAL  TELTRONICS  has  designed  a 
complete  line  of  high  quality  barrier  blocks  for 
use  by  equipment  design  engineers  These 
basic  double  row  blocks  are  available  in 
and  T/u"  pitch  spacing  with  a variety  of 
terminations  to  meet  your  needs 

FEATURES 

These  precision  molded  blocks  feature 
uniform  dimensions  with  no  exposed  ends. 
They  are  made  from  a high  strength,  mineral 
filled  insulating  material  for  added  durability 
Terminals  are  tin  plated  brass  or  steel  and  are 
solder  coated  for  easy  soldering  Both  eyelet 
and  screw  type  terminations  are  available 
Eleven  terminal  variations.  2 block  styles 
and  20  lead  positions  offer  a choice  of  over 
400  standard  configurations  Custom 
designs  are  easily  produced  tor  special 
applications 

SPECIFICATIONS 


Pitch 

Sene*  21 
W 

Sena*  22 

Rated  Current 

15A 

20A 

Rated  Voltage 

750  Vdc 

1000  Vdc 

Screw  Size 

5-40 

6-32 

Wire  Size 

*22-16 

#14-16 

Terminals 

Screw  type 

Single  or  double  solder  tab 
Feed  thru  solder  tab 

Feed  thru  wire  wrap 
(V*T  * '/i«  and  025  * 0251 
Quick  connect  tab 
(0 degree  45  degree  and  90  degree) 


State  Road  Hilt,  Meadv.ile.  PA  16335  mUoS.cs 
Phone  (814)  724  6440.  TBSSfflw 


APPLICATIONS 

The  applications  for  barrier  blocks  are  endless 
and  new  uses  are  being  discovered  every  day 
Normally,  the  block  is  used  to  connect  any 
circuit  where  one  side  or  both  consists  of  a 
flexible  wire  or  conductor  The  basic 
application  is  joining  two  stranded  wires  wi»h 
a screw  terminal  However,  if  soldering  is 
desired,  a solder  tab  termination  piovides  that 
option  Where  the  application  requires  a feed 
thru,  special  terminals  provide  that  capability. 


If  one  of  the  connexions  i .eeds  to  be  wire 
wrapped  there  are  two  sizf  s of  wire  wrap 
posts  available  In  some  CF.ses.  it  may  be 
desirable  to  mount  th  ? b'ock  on  a printed 
circuit  board  Wave  sobering  a feed  thru 
terminal  will  accomplish  that  connection  A 
quick  connect  tab  enables  you  to  attach  or 
separate  up  to  six  wires  per  position  or,  in  a 20 
position  block,  a total  of  1 20  wires  can  be 
interconnected.  In  short,  whenever  there  is  a 
requirement  for  a variety  of  terminations,  we 
have  a barrier  block  or  can  produce  one  to  fit 
the  job 
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H Pitch  Double  Row 


State  Road  Hill,  Meadville  PA  16335  NATIONAL 
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7/i«  Pitch  Double  Row 
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HOW  TO  ORDER 

Begin  your  purchase  order  with  35, 
which  is  the  code  number  for  all 
barrier  blocks  Next,  list  the 
terminal  variations  of  your  choice 
by  using  its  three  digit 
identifier  Then  specify  pitch  by 
writing  21  for  V or  22  for  7/16” 
And  finally  use  two  digits  to 
indicate  number  of  terminals 
Example:  35-110-22-06  would  call 
for  a 7/16"  pitch  block  with  six 
#1 10  terminals  Although  we 
offer  400  standard  configurations, 
you  can  have  any  combination  of 
terminal  variations  so  long  as  a 
drawing  accompanies  the  order 
showing  style  and  position. 


Terminal  Dimensions 
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wheN  you 
Need  it 

NOW.... 


National  TelTronics  is  making  a simple  promise  . . to  give 
you  the  best  in  products  and  service  Beginning  with 
service,  we  are  consolidating  our  distributor  sales 
division  with  our  manufacturing  plant  to  create  a 
shorter  supply  line  and  improve  our  efficiency.  We  are 
also  expanding  our  distributor  outlets  along  with  our 
product  lines  Whatever  it  takes  to  bring  our  customers 
the  products  they  need  when  they  need  them  And  we're 
going  to  stake  our  reputation  on  it. 

State  Road  Hill,  Meadville,  PA  16335 
Phone  (814)  724-6440 
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59  Series 
Female 
Terminals 


59  Series 
Connectors 
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56  Series 


Female 


Terminals 


56  Series 


Male 


Terminals 


56  Series 


Connectors 


Pack  Con 
Male 
Terminals 

Pack  Con 
Female-H.D. 
Terminals 

> Pack  Con 
Male-H.D. 
Terminals 

Pack  Con  II 
Female 
Terminals 


a.  Pack  Con 
Female 
Terminals 


Packard  Electric 


Drvrtron  ol  Gcncrji  Motor*  Corporation 
P 0 Boa  431  Warren.  Ohio  44406 


Tol.  ii!6-373-«i633 


Packard  Electric 


Division  ol  General  Motors  Corporation 
PO  Boa  4J1  Wan  an.  Ot»0  444ttb 

Tel . iil6-3'/3-.i633 


Pack  Con 
Series 
Connectors 


Pack  Con  II 
Series 
Connectors 


Twist  Lock 
Lamp 
Sockets 


Wedge  Base 
Lamp 
Sockets 


m 


Ignition 

Cable 


Ignition 

Terminals 


Ignition 
Boots  and 
Nipples 


Punch-Pack 

Ring-Spade 

Terminals 


|fj)  Speed-O-Matic 
v Tooling 


In  engineering  in  design  and  in  manufac- 
turing capacity,  few  if  any  producers  of 
automofive  energy  distribution  systems  can 
match  Packard  Electric 

pr  offer  you  the  servicing  counseling,  tech- 
nical knowledge  and  broad  experience  of  the 
Packard  team 

Your  own  task  force 

The  task  force  concept  gives  you  the  best  of 
both  worlds  manufacturing  testing  and  engi- 
neering facilities  combined  with  a responsive 
no-red-tape  capability  usually  found  only  in 
smaller  companies 

A qualified  Packard  sales  engineer  is  avail- 
able to  answer  questions  supply  additional  data 
and  provide  the  basis  for  a relationship  that 
results  in  substantial  savings  in  time  production 
and  dollars 
Testing  Facilities 

When  you  choose  Packard  you  II  also 
acquire  testing  facilities  that  include  engineering 
labs  a fleet  of  vehicles  that  log  over  a quarter  of 
a million  miles  per  year,  and  access  to  all  General 
Motors  proving  grounds  and  test  facilities 


PACKARD  ELECTRIC 

Division  of  General  Motors  Corporation 
P O.  Box  431  Warien,  Ohio  44486 

Tel.  216-373-2633 
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Manufacturing  capacity 

Judge  for  yourself— this  is  what  we  produce 
daily  98  000  miles  of  drawn  wire  35  million  feet 
of  cable  extrusion  16  million  metal  parts.  5 mil- 
lion molded  parts,  over  a million  feet  of  conduit 
extrusion  and  820.000  rubber  parts 

We  process  more  silicone  compound  than 
any  facility  in  the  world  and  annually  use  58  mil- 
lion fuses,  5 million  pounds  of  steel  57  million 
pounds  of  copper  9 million  pounds  of  brass  46 
million  pounds  of  plastic  compounds  and  53  mil- 
lion automotive  lamps 

The  engineering  and  manufacturing  benefits 
of  Packard  Electric  are  myriad— and  can  result  in 
substantial  savings  in  lime  production  and  dol- 
lars to  Packard  customers 
Innovation  is  our  tradition. 

Our  leadership  in  vehicle  wiring  is  widely 
acknowledged  Packard  was  among  the  first  to 
use  plast'C  insulation,  nylon  jacketing,  cross- 
linked  polyethylene  and  aluminum  core  cable  in 
automotive  applications 

We  pioneered  the  use  of  electronic  modules 
in  wiring  harnesses  the  use  of  special  wiring  in 
place  of  block  resistors  and  printed  circuits  on 
mylar 

Fiber  optics  High  Energy  Ignition  wiring 
side  terminals  for  batteries  fuse  blocks,  con- 
voluted conduit  high  performance  connectors— 
this  is  but  a small  sampling  of  the  innovation  the 
progressiveness  and  leadership  of  Packard  and 
its  people 
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PACKARD  ELECTRIC 

Division  of  Genera'  Motors  Corporation 
P 0 Box  431  Wanen,  Ohio  44486 

Tel . idlG-y/3-^6J3 


CORONA-FREE  HIGH  VOLTAGE 


CONNECTORS  AND 
CABLE  ASSEMBLIES 


V»*r 


SUITABLE  FOR  HIGH  VOLTAGE  INDUSTRIAL.  COMMERCIAL  AND 
MILITARY  APPLICATIONS  SUCH  AS 


* Power  supplies  * Radio  frequency  energy 

* Radar  installation  * Laser 

* X-ray  equipment  and  many  others 


622S  »anora  Read  To l ado  Ohio  43612, 
(419)  729-97S1. 
Waal  Coaat  0*1  ic* 
(213)  235-2070  and  (415)  969  4931 


MINIATURE  COAXIAL 
high-voltage/ corona-free 
CONNECTORS  AND 
CABLE  ASSEMBLIES 

SPECIFICATIONS: 

• One-third  turn  quick-disconnect,  or  Screw  Coupling  Styles 

• Handles  high  voltage  in  restricted  spaces 

• Silicone  cable  provides  flexibility 

• No  sustained  corona  discharge  at  30  KV  DC,  and  corona-free  oper- 
ation in  excess  of  5 KV  RMS  per  MIL-C-17  (up  to  50,000  feet  in  tem- 
perature range  of  -75°  C to  175°C)  Reduced  ratings  for  field 
assemblies 

• Recessed  contacts 

• Shielded  for  RFI  elimination 

• Silicone  dielectric  throughout 

• Tapered,  air-excluding  interfacial  seal 

• In  military  use,  exceeds  performance  of  OPN  9136795,  9137089 
UG620/U  UG62VU.  UG622/U  and  AF50D13798 


series  G 


Designed  for  use  in  high  voltoge  corona-free 
applications,  series  G connectors  are  improved 
molded-on  versions  of  UG  types  180,  182,  182A  U 
and  264A  U representing  one  of  the  most  extensive 
and  versatile  connector  lines.  Series  G corona-free 
high  voltage  puise  connectors  are  rated  at 
20  KV-DC,  and  8 KV  rms.  at  10  amperes.  They 
may  be  jsed  at  temperatures  from  40’  F 
to  + 250  F and  at  altitudes  up  to  50,000  feet. 
The  G series  is  completely  weatherproof 
when  mated  and  features  quick-disconnect  bayonet 
coupling  or  standard  screw  coupling.  Both 
coupling  types  employ  spring  contact  fingers  for 
a more  positive  ground  circuit  and  greater 
reduction  of  electrical  noise. 

Rowe  corona-free  connectors  and  cable  assemblies 
have  been  used  in  high  voltage  pulse  and  DC 
applications  in  airborne,  marine  and  ground 
equipment  for  over  a decade.  As  designers  of 
corona  detection  equipment,  Rowe  has  continually 
searched  for,  and  found,  better  methods  of 
combating  corona  discharge  and  its  deterioration 
of  dielectric  materials  in  high  voltage  connectors 
and  cable  assemblies. 

Series  G connectors  and  cable  assemblies,  to  be 
corona-free,  must  be  factory  assembled  where  cable 
ends  or  wire  leads  are  molded  and  become 
an  integral  part  of  the  connectors.  During  assembly 
strict  quality  control  standards  are  maintained 
to  assure  the  highest  degree  of  reliability. 

All  connectors  and  cable  assemblies  shown 
are  currently  tooled  for  off  the  shelf  assembly 
to  your  specific  cable  length  requirements. 
Connectors  with  stud  type  terminations  are  also 
available.  Variations  and  modifications  of  the  G 
series  are  available  upon  request. 


specifications 


SHELL: 

INSERT 

CONTACTS: 

CABLE  TYPES: 


Brass  per  FED  SPEC  QQ-B  626  or 
Aluminum  per  FED  SPEC 
QQ-A-268.  electro  tin  plated 
Neoprene  per  Mll-STD  4 1 7 
Male  . . . brass,  gold  plated  per 
MIL-G  45204 

Female  . . . beryllium  copper,  gold 
plated  per  MIL-G  45204 
RG-64A/U,  RG-88/U  or  Wire  Leads 


When  ordering  please  specify: 

1 . Connector  types  and  or  termination 

2.  Cable  type  or  lead  wire 

3.  Cable  or  lead  wire  length  (overall  length  including 
connectors  and  or  termination) 


catalog  number  explanation 


G 


B 


t_ 


SHELL  TYPE 

SP  Straight  Plug 
SR  Straight  Receptacle 
DP  Dummy  Plug 
DR  Dummy  Receptacle 
PP  Panel-mount  Plug 
PR  Panel-mount  Receptccle 
RP  Right-angle  Plug 
RR  Right  angle  Receptacle 


COUPLING  (B  Bayonet,  S-Screw) 
CONNECTOR  NUMBER 
SERIES 


When  requesting  information,  please  furnish  the  fol- 
lowing data  where  applicable: 


1 . Corona  level  required 

2.  Environmental  conditions 

3.  Hi-pot  requirements 

4.  Application  (AC,  DC, 
or  pulse) 


5.  Pulse  repetition  rate 
and  duty  cycle 

6.  Pulse  risetime 

7.  Peak  current 
8 MIL  spec 
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diagrams 
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technical  data — screw  coupling 


G132SSP 
STRAIGHT 
PLUG  CONNECTOR 

8 KV  rmi  CORONA  FKEE/20  KV  DC 


G147SRP 

RIGHT  ANGLE 
PLUG  CONNECTOR 

8 KV  rim  CORONA  FREE/20  KV  DC 


G14SSPR 

PANEL  MOUNTING 
RECEPTACLE  CONNECTOR 

8 KV  rmt  CORONA  FREE/20  KV  DC 

Alto  ovoilablo  oiGI23 SSR 
STRAIGHT  HECEFT  ACli  *er..on 


G106SPP 

PANEL  MOUNTING 
PLUG  CONNECTOR 

8 KV  rm»  CORONA  FKEE/20  KV  DC 
"O"  Ring  Bulkhead  Seal 


G102SPP 

PANEL  MOUNTING 
PLUG  CONNECTOR 

8 KV  rm»  CORONA  FREE/20  KV  DC 


G135SSR 


STRAIGHT 
RECEPTACLE  CONNECTOR 

8 KV  rm»  CORONA  FREE/20  KV-DC 


•225  Benore  Road.  Toledo.  Ohio  4M12. 

(«1»)  72B-87B1. 
Weel  Coeel  Office: 
(211)  235-2070  and  (415)  »••  4«31 
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technicel  date— beyonel  coupling 
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RECEPTACLE  CONNECTOR 
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PANEL  MOUNTING 
PLUG  CONNECTOR 

8 KV  rmt  CORONA -EREE/20  KV-DC 
"O'  Ring  Bulkhnod  S«ol 
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PANEL  MOUNTING 
PLUG  CONNECTOR 

8 KV  rmt  CORONA-EREE/20  KV-DC 

"O"  Ring  Bulkhood  Seal 
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T&B/Thomw  & Betts,  Division  ot  Thomas  & Betts  Corporation 
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Terminations,  Electrical 


STA-KOfT  Terminals  are  supplied  in  ring  tongues,  fork  tongues,  locking  fork 

tongues,  wire  joints,  and  splices  to  accomodate  a wire  range  of  22  AWG  to  250 

*C1. 


riiev  are  availabe  with  Nylon  or  Vinyl  insulation,  or  non- insulated.  The  insulated 
STA-KON  terminals  have  a long  insulator  to  grip  the  conductor,  relieve  wire 
sti.iin,  and  guard  against  "Mashover".  /VI 1 insulated  Terminals  are  color-coded 
to  indicate  the  wire  range  that  they  accomodate. 

All  STA-KON  Terminals  are  manufactured  of  high  conductivity  copper  with  tin 
plating. 

Precise  compression  installing  tools  produce  a positive  contact  between  wire 
and  terminal.  Installing  tools  arc  available  with  the  TftB  exclusive  SHIRT:  STAKE1* 
mechanism  which  provides  correct  compression  by  preventing  opening  of  the  tool 
handles  until  full  staking  action  is  completed. 

STA-Konr  terminal  cat.  series:  RA,  RB,  RC,  Rl),  RE  Nylon  insulated  (ring  tongues) 

ami  wire  joints;  18RA,  14RB,  inRC  Vinyl  insulated  ring  and  fork  tongues;  1)8,  T6, 

14,  (12 , M10,  J20,  K30,  L40,  and  M25  non-insulated  ring  tongues;  2RA,  2RB,  2RC, 

2A,  2B,  2C  and  2D  splices. 


Available  at  authorized  If|B  Heavy  Puty  Automotive  Products  distributors. 


STA-KON  Terminals 


RING 

These  STA-KON*  terminals  non-wsulated 

accommodate  a wire  range  trom 
9 AWG  through  250  MCM 
Wire  range  identification  is  stamped 
on  the  tongue  ot  each  terminal 

installing  tooi- 
WT11SA  (O-Gl 
WT3165  (D-Jt 


FORK 

vinyl  selt-insulated 
insulation  support 


INSTALLING  TOOLS 

WTUSC 

WT2000 


LOCKING  SPADE 

vinyl  sell-insulated 
insulation  supoort 


US  p«t  3 590  302 

INSTALLING  T00L- 

WT2000 

WT145C 
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MODULAR  TERMINAL  BLOCKS 

for  control  and  power  circuits 

300  VOLT  AND  600  VOLT 


nininc 

NC3  N111  N1F,  N2  N3  NT4  PLU3 


NFTA72 


inn 

• ft  4 

f(  1 


K 3 KT 4 


11  South  St. 

Mt.  Vernon  NY  1M50 
Phoo*  (914)  SS4-1000 
Subsidiary  ot 
Tha  Unlmai  Oroup  Inc. 


Ward  f-'1) 
Leonard 


o 


EE  3 


FEATURES 

• Mocluldf  design  tor  maximum  flexibility 

• Base  or  rail  mounting  types 

• Standard  or  Miniature  blocks 

• 300  or  600  Volt  placing! 

• Up  to  50  circuits  in  1?  1 2 inches 

• Up  to  4 circuits  per  block 

GENERAL  INFORMATION 

Ward  Leonards  Series  5999B  modular  terminal  blocks  are 
versatile  in  application  and  are  designed  to  conserve  space 
while  allowing  maximum  flexibility  and  ease  of  installation 
Blocks  are  available  with  1.  2.  3 or  4 circuits  per  block  They 
offer  a choice  of  either  300  volt  or  GOO  volt  spacmgs, 

Some  blocks  are  for  base  mounting  while  others  are  designed 
for  rail  mounting  All  terminal  blocks  are  shipped  ready  to 
use  with  terminal  screws  backed  out  This  construction  allow* 
use  of  portable  screw  driving  equipment  resulting  in  important 
time  savings 

All  terminal  blocks  are  constructed  of  white  nylon  except  for 
the  heavy  duty  power  terminal  blocks  which  are  black 


Type  NC3  BLOCKS 

NC3  three  pole  terminal  blocks  are  designed  for  base  and  stain 
less  steel  rail  mounting  and  are  suitable  for  applications  requir* 
mg  600  volt  spacings  They  can  accommodate  copper  or 
aluminum  wires  from  «4  to  2 0 


Type  N1 , N2,  N3  and  N111  BLOCKS 

These  modular  terminal  blocks  aie  for  rail  mounting  and 
provide  600  volt  spacing 

Type  N1  one  pole  and  type  N2  two  pole  blocks  are  5/8" 
modules  permitting  20  and  40  circuits  respectively  in  12  12” 

Type  N3  three  pole  block  is  1 1 4 wide  and  accommodates 
30  circuits  in  12  1/2", 

Type  N 1 1 1 three  pole  block  is  1 7/8"  wide  and  handles  20 
circuits  in  12  1/2". 

Type  N blocks  are  of  the  well  construction  type  equipped  with 
hardened  stainless  steel  recessed  damping  screws  to  prevent 
stripping  of  threads  The  w. re  clamping  lugs  are  designed  to 
eliminate  twisted  off  strands  of  wire 
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modular  Ward  ') 

TERMINAL  BLOCKS  LwwwrH  wF 

for  control  and  power  circuits  W^Ufldl  vl  Th#  Unlmai  Oroup  Inc. 


300  VOLT  AND  MX)  VOLT 

Type  FI  FUSE  BLOCKS 

Type  F t f uv  L*  rcks  tot  rad  mount  rnq  .if  r b H wide  .mil  art 
tot  utr  with  13  3?"  diameter  luwt 

Type  K3  BLOCKS 

K3  (MX)  volt  terminal  blocks  eliminate  the  need  tot  a mounting 
channel  Three  (kite  blocks  feature  jm  easy  slide  snap  design  to 
couple  ad|a< <‘nt  lilocht  together  Ru|iil  construction  intucn 
the  number  ot  mounting  screws  needed  and  pi  events  trowing  ot 
lifting  of  blocks  when  mounted  Mounting  screws  ,»rr  recom 
mviMletl  every  6 blocks  116  citcuitsl  Blocks  are  shipped  pre 
assembler!  in  b blur  A 116  Circuits)  sections  for  immediate 
mounting 

Type  NT4  BLOCKS 

NT4  miniature  tour  circuit  terminal  blocks  designed  for  rail 
mounting  accommodate  48  circuits  (ter  toot  Features  include 
300  volts  >pui  mg  tang"  type  collars,  large  wire  openings  to 
allow  easy  insertion  ct  wires,  full  si/e  screw  heads  and  backed 

011  screws  i cad v for  tightening 

Special  marking  tape  (Cat  No  6999B  MTC6I  for  use  with 
these  blot  ks  provides  a large  writing  surface  and  access  to  all 
screws 

Type  KT4  BLOCKS 

These  .100  volt  miniature  4 circuit  terminal  blocks  feature 
lock  twist  snap"  assembly  lor  last,  easy  installation  KT4 
blocks  can  Ire  quickly  preassembled  into  rigid  multi  block 
asstmsbhes  furnishing  48  circuits  pei  loot 

Oesigned  tor  base  mounting.  KT4  units  aie  supplied  standard 
as  3 block  (1?  circuits!  assemblies  Terminals  are  equipped 
with  tang  collars  to  permit  blind  inset tion  of  wires  into  con 
nector  KT4  block  can  tie  used  with  22  10  copper  wire  and 

12  10  aluminum  wire  For  6 marking  strips  specify  Cat  No 

59998MT  C6 

MODULAR  TERMINAL  BLOCKS 


Type  PLU3  BLOCKS 

PLU3  blocks  interlock  mechanically  providing  a unit  assembly 
in  which  individual  unit;  ;-re  free  to  move  to  pei  mil  elec  tncal 
Conner  lion  while  remaining  cmpled  met  hamcally  fo  the  srr  ies 
These  fully  shielded  plug  in  blocks  have  three  poles,  are  rated 
flOO  volt  anil  accept  up  to  No  11  ALVG  wires 

The  connection  between  the  stationary  and  the  plug  in  section 
are  marie  through  heal  treat'd  silver  plated  copper  alloy  Wiping 
tabs  atturi'ki  a low  resistance  coupling  (0  0006  ohms  cable  to 
csble) 

Standard  marking  strips  pr ovule  clear  identification  ot  station 
ary  and  plug  in  portions  of  the  block  assembly  Standanf 
mounting  rails  accept  Type  PLU3  blocks 

Typa  EE3  BLOCKS 

These  units  are  designed  for  applications  on  panel  hoards, 
motor  starters  anil  controllers,  switchboards,  etc  whet e (MX) 
volt  power  terminal  blocks  aie  needed  Type  EE3  blocks  are 
fully  rated  with  1 through  air  and  2 " over  surface  opposite 
polarity  spacing  as  well  as  1"  to  ground  They  aie  furnished 
with  300  MCM  connectors  on  both  sides  of  each  pole 
MOUNTING  RAILS 

Mounting  rails  for  modular  terminal  blocks  are  availihle  in 
aluminum  in  standard  72'  lengths  and  m spi  mg  stainless  steel 
in  12  1 2"  and  37  1 2'  lengths  Refer  to  Table  2 Accessories 
for  cal  nos 

MARKING  STRIPS 

Type  MTC6  white  marking  strips  in  6"  lengths  for  use  with 
Type  NT4  and  KT4  miniature  blocks  are  available  as  shown  in 
Table  2 The  strips  furnish  a laige  writing  surface  and  do  not 
obstruct  terminal  screws 

Type  KAO  End  Mounting  ADAPTOR 

This  adaptor  must  be  user!  when  mounting  single  Type  KT3 
blocks 

Table  1 


Dawuption 


Volt  I No  Of 

Spacing  Ckts 


Wit*  Ringr  and  Type 


| Ckts  In 
1?  V?  In 


Pw—Pv 


Base  Mount  Block  | 

! (300 

3 

Hut  Mount  Block 

(MX) 

1 

H.n  Mount  BUH'k 

000 

7 

Had  Mount  Block 

(MX) 

3 

Hail  Mount  Block 

(MX) 

| 3 

Rail  Mount  Fute  Block 

000 

1 

Base  Mount  Block 

ooo 

3 

Mi  nature  Block  Rail  Mount 

too 

4 

Miniature  Block  Base  Mount 

J00 

4 

Plug  In  Block  Rail  Mount 

(MX) 

3 

Base  Mount  Block 

ooo 

3 

. 


4 2 0 ClI  & AL 

12 

18  4CU  12  2 AL 

20 

228CU  12  8 AL 

40 

22  8CU  12  8 AL 

30 

18  2 CU.  122  AL 

20 

22  8 CU  12  8 AL 

20 

228CU  128  Al 

30 

22  10  CU  12  10  AL 

so 

22  10CU  12  10  AL 

so 

22  8 CU  12  8 AL 

30 

6 300  MCM  M*»  CU  »i  AL  1 



100 

125 

* 

TO 

80 

ICO 

TOO 


ACCESSORIES  FOR  TERMINAL  BLOCKS 


Description 

Mounidu)  Hjil  /.’  Aluminum  Lock 
Mounting  Had  12  1 2 Signless  Steel 
Mounting  H jii  J / 1 2"  Stainless  Steel 
Marking  Strip  12  1 2 White  Vinyl 
Marking  Strip  ft"  for  NT 4 K.T4 
End  Mounting  Adaptor  for  K3 


Table  2 


20 

» . 
60 
60 

20 
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♦or  control  and  power  circuits 

300  VOLT  AND  600  VOLT 
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TRANSDUCERS,  CONTROL 

PRESSURE,  HYDRAULIC 


(CODE TH) 


BEC  CONTROLS  CORP.  Box  2610  Northwest  Station  Davenport.  Iowa  52809  319  391  5220 

SERIES  P63  INDUSTRIAL  PRESSURE  TRANSDUCERS 


SPECIFICATIONS: 

GENERAL: 

PRESSURE  RANGES 

PROOF  PRESSURE 
PRESSURE  MEDIA 

PRESSURE  CONNECTION 
WEIGHT 

OPERATING  LIFE 

CAVITY  VOLUME 
VOLUMETRIC  CHANGE 

ELECTRICAL: 

INPUT  VOLTAGE  RANGE 
INPUT  CURRENT 

OUTPUT  VOLTAGE 

OUTPUT  IMPEDANCE 
OUTPUT  RIPPLE 

RIPPLE  FREQUENCY 
OUTPUT  CONNECTION 

INSULATION  RESISTANCE 

POLARITY  PROTECTION 

PERFORMANCE  at  nominal 
STATIC  ERROR  BAND 

TEMPERATURE  EFFECTS 
TEMPERATURE  RANGE 


*.«C  ■ CM  ( 
. M 


'•n 

'«’«3< 

O'* 


l I tS  »AftC*TMC8CS 
*•«  N 


0 15  through  0 300  PSI 
10-1.1  through  0-21  kg/cm2) 

150%  of  full  scale 

Compatible  with  most 
liquids  and  gases 

V4  NPT  male 

0.9  pour.ds  max. 

[0.41  kg  max.l 

Greater  than  1 million 
cycles 

.41  cu.  in  [66  cm3l 
.07  cu  in  [1.2  cm3| 


8 tc  15  VDC 
30  milliamps  max.  at 
10  Volts  ;nput 

0 1001  0.020  VDC  to 
5 1 0.050  VDC  at  10  volts  input 
•may  be  shorted  without  damage) 


TYPICAL  CHARACTERISTICS 


Less  than  10  ohms. 

Less  than  1%  R.M.S.  full 
scale 

Greater  than  5,000  Hz 

Vi  NPT  — 3-wire  free 
leads,  24"  (609  6mm)  long 

100  megohms  min.  at 
50  VDC  leads  to  case 

Input  protected  from 
accidental  reverse  polarity 


HOW  TO  ORDER 


MODEL  □ P63 

X 

G - Gauge 
A • Absolute 


□ - □ 

'■  T 

Sequence  No. 
assigned  for 
variations 


Max.  PSI  Pressure 
15.  30.  60.  150.  300 


<1.1.  2.1.  4.2,  11.21  kg/cm2) 


input  of  10  VDC: 

±1%  FS  maximum  at  _ 

+ 77°F  [ + 25°1  2 

(maximum  deviation  from  best  fit 
straight  line  through  data  points) 

.015%  °F[.027%/°C|  max. 

-40°F  to  + 250°F, 

[ — 40°C  to  ♦ 120°C| 


08C%kA*0«  DtR  I 


— ■f 
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BEC  CONTROLS  CORP  2S10  NORTHWEST  ST*.  DAVENPORT.  It  S2809  311  Ml  6220 

SERIES  P65  OEM  PRESSURE  TRANSDUCER 


SPECIFICATIONS 

GENERAL 

Pressure  Ranges 

Standard 

0-5,  0-15, 0-30. 0-75.0-150. 0-300  pti 
absolute  o'  gag# 

Custom  ranges  available 
Proof  Pressure 

150%  PS 

Burst  Pressure 

300%  FS  or  750  psi.  whichever  is  less 

Pressure  Media 

Any  media  compatible  with  silicon  rubber 
aluminum  die  cast  and  96%  alumina 
(Buna  N or  Fluorosillcone.  Valox  420 
optional) 

Cavity  Volume 
Approx  0 15  cu  In 
Volumetric  Displacement 
Less  than  001  cu  In 
Pressure  Connections 
1/6'  I D hose  connection 
1/8'  MPT  pipe  thread 
(1/4*  I D hose  & 1/4*  MPT  optional) 
Electrical  Connection 

Integral  Molex  No  1653  3 Connector 

Weight 

4 ounces  nominal 

Mounting 

MPT  Pressure  Connection 
or  foot  mount  bracket 


ELECTRICAL 

Output 

2 0 to  6 0 VDC  standard  3 9 VOC  Input 
(* 1%  FS  end  point  tolerance) 

Input  Voltage 

9 00  VDC.  operable  from  8 12  VDC 
Output  ratiometrlc  to  Input 

Input  Current 
Less  than  10  mA 
Output  Impedance 
Less  than  100  Ohms 
Load  Current 
2 mA  maximum 
Output  Ripple 

Less  than  10  mV  rms  (at  approx  1 KHz' 
Polarity  Protection 
Protected  against  reverse  voltage 
connection 

TYPICAL  CHARACTERISTICS 

• VOC  I 


PEFORMANCE 

Repeatability 

• 0 05%  FS  maximum 

Hysteresis 

• 0 05%  FS  maximum 

Linearity 

Better  than  ♦ 1 6%  FS 
Operating  Life 
More  than  to  million  cycles 
Temperature  Range 

40  C to  • 65‘C  standard 
( 55  to  *125'  optional) 
Temperature  Stability 
Span  -0  01%FS”C 
Zero:  ♦0  01%FS/'C 
Response  Time 

15  ms  maximum  (5  ms  available) 


MATERIALS 

Body 

Aluminum  die  casting 

Diaphragm  6 Substrate 

96%  alumina 

Sensor  to- Houalng  Seal 

Silicone  Rubber 

(Buna  N or  Fluorosillcone  available) 
Electronics 

Custom  Integrated  circuit,  hybridized, 
bonded  to  substrate  and  shielded 


OPERATION 

As  pressure  is  increased 
deflection  of  the  alumina 
diaphragm  toward  the 
alumina  substrate 
increases 
capacitance  This 
variable  capacitance  is 
input  to  precision  laser- 
trimmed  1C  circuitry 
where  it  is  translated  to 
a high  level  dc  signal 


0«chf«gm 


£ 
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S#n$.ng 
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BEC  CONTROLS  CORP.  2S10  NORTHWEST  ST*.  DAVENPORT,  I*  52809  31*  Ml  8220 

SERIES  P69  OEM  PRESSURE  TRANSDUCER 

SPECIFICATIONS 

GENERAL  PEFORMANCE  MATERIALS 


Standard 

0-5  0 15  0-30  0-75  0-150  par 

absolute  or  gaga 
Coatom  ranges  avartabta 
Proof  Praaaura 

150%  FS 

■oral  Praaaura 

300%  FS  or  300  par  whichever  it  laaa 


Any  madia  compa tibia  with  aahcon  rubber 
(Buna  N or  Fluoroertcone  avartabta  as  an 
option)  Vatos  420  and  96%  alumina 
Cavity  Volume 
Laaa  rhan  0 15  cu  in 
Volumatrtc  Olaptacamant 
Laaa  than  001  cu  m 
Praaaura  Connection 
0-5  through  0-15  par 
W*  tuba  fitting  or  V NPT 
0-30  par  and  higher 
V mala  NPT 
Electrical  Connection 

3 solder  lugs 
Weight 

4 ounces  nominal 

Mounting 

Integrally  molded  flanges  on 
T configuration 

W NPT  Pressure  Connection  on 
P configuration 

ELECTRICAL 

Output 

2 0 to  6 0 VDC  standard  (_®  9 VOC  input 
(2 1%  FS  and  point  tolerance) 

input  von 199 

9 00  VOC  operable  from  8 12  VDC 
Output  ratiometnc  to  input 

Input  Currant 
Laaa  than  10  mA 
Output  Impadanca 
Less  than  100  Ohms 
Load  Currant 
2 mA  maximum 
Output  Ripple 

Laaa  than  10  mV  rms  (ai  approx  iKHz) 


Protected  against  reverse  voltage 


0 10  K JO  «0  SO  SO  ro  SO  SO  >00 

reissue!  \Of  ru!l  SANGli 


Rapes' ability 

20  05%  FS  maximum 

Hyslareais 

♦0  05%  FS  maximum 

Unaartty 

Better  than  ♦ 1 8%  FS 
Operating  Lite 
Mora  than  10  million  cycles 
Temperature  Range 

40"C  to  ♦ 85*C  standard 
( 55*  to  ♦ 125'  optional) 
Temperature  Stability 
Span  *0  01%  FS/'C 
Zero  *0  01%  FS/*C 
Rsaponae  Tima 

15  ms  maximum  (5  ms  available) 


OPERATION 

As  pressure  is  increased 

deflection  of  the  alumina 
diaphragm  toward  the 
alumina  substrate 
increases 
capacitance  This 
variable  capacitance  is 
input  to  precision  laser- 
trimmed  1C  circu'try 
where  it  is  translated  to 
a high  level  dc  signal 


Ini*.  molded  Vak»  420 

Diaphragm  k Substrate 

96%  alumina 
Sensor  to  Houaing  Seel 

Silicone  Rubber 

(Buna  N or  FluoroaAoone  available) 
Electronics 

Custom  integrated  ctrcuH  hybrtduud 
bonded  to  substrata  and  shielded 
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TYPICAL  CHARACTERISTICS 


.4  • • 


OUTPUT  GRAPH 


EDCLIFF  INSTRUM  ENTS 
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SPECIFICATIONS 
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SCHEMATIC 


Contact  me  factory  lor  details  on  special  conli|urat>on*  or  modifications  to  meat  you'  specific  requirements 


A Subsidiary  of  Syatron  Don  Corporation 


CHARACTERISTICS: 

P»rform«nc«: 

Environmental: 

Range 

0 to  5 and  0 to  390  PSlA,  PSIG 

Vibration  Error 

+ 1 Maximum 

Pressure  Media 

Compatible  with  NiSpan-C  Of  17-7PH  SS 

Vibration 

1(399  cpS  -0  1*  D A 

Resolution 

0 3%  Typ 

99-100  cps  — 20  G 

Cnd  Points 

0 to  9%  each  and 

10(3900  CPS  - 39  G 

••Static  Error  Band 

• 1 2%  (See  Note  1) 

900  1000  cps  - 90  G 

Temperature  Error  Band 

■t  2 3%  (See  Note  2) 

1000  2000  cps  - 69  G 

Temperature 

Acceleration  Error 

Negligible 

Operating  Range 

G5»r  to  + 300»F 

Acceleration 

100C 

Overpressure 

190%  over  normal  operating  range 

Shock 

10OG  for  11ms 

Element  Burst  Pressure 

290% 

Humidity 

Salt  Spray.  Sand  A fungus  - per  MIL- 

Response  Time 

7 milliseconds  to  63%  of  pressure  step 

STD-010 

input 

Wright 

i Mas 

Optiona: 

Electrical: 

• various  mounting  hole  sues  and  locations 

Resistance  

900  to  10.000  ohms 

• Electrical  connections  by  terminals,  headers,  etc 

Pow*r  Rating 

0 29  watts  at  70#F  Nominal 

• Pressure  fitting  per  MS  33696  2.  -3.  or  A. 

Insulation  Resistance 

90  megohms  min  0 900  V0C 

• 17  7PM  stainless  capsule  for  corrosive  fluids 

Equivalent  Noise  Resistance  100  ohm  mas 

• Differential  pressure  models 

Resistance  Tolerance 

• 9%  Nominal 

• Error  bands  defined  in  terms  of  terminal  or  absolute  straight  lines 

iMt 

90  000  full  scale  cycles 

• Segmented  switches 

100.000  full  scale  cycles  (9  to  190  PSD 

• Contact  the  factory  for  details  on  special  configurations  or  modi- 

2.000.000  dither  cycles 

fications  to  meet  your  specific  requirements 

• • 1 Static  error  band  is  the  mammum  deviation  ol  any  point  Irom 

the  best  straight  line  drawn  through  all  the  points  ol  the  calibration 

2 Temperature  error 

band  includes  Malic  error  band,  plus  the 

curve  The  tolerance  includes  the  effects  of  linearity,  friction,  hys 

effects  of  temperature 

teresls.  resolution  and  repeatability 

• Contact  the  factory  for  details  on  special  configurations  or  modifications  to  meet  your  specific  requirements 

EDCLIFF  IIMBTRUMENTE 

A Subsidiary  of  Systron  Donnsr  Corporation 


SPECIFICATIONS 
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SPECIFICATIONS:* 


. iDCNTlflCATIO* 


BfHPi*  CONN 
PTIH  8 4P 


MS336564- 


iNCWASINC 

PttSSUW 


SCMfMANC 


CHARACTERISTICS: 

Performanc*: 

Environmantal: 

Imp 

0 to  300  and  0 to  5000  PSIA,  PSIG 

Vibration  Error 

Less  than  ± 1%  full  scale  when  sub- 

Pressure  Media 

Compatible  with  NiSpen-C  or  17-7PH  SS 

tected  to  25"  D A 0 to  55  cps.  ^35  G 

Resolution 

0 3%  Typ 

55  to  2000  cps  along  any  ails 

End  F*omts 

0 to  5%  each  end 

Acceleration 

tO  02%  per  G masimum  when  sub- 

••static  Error  Band 

*1%  (See  Note  11 

lected  to  acceleration  levels  up  to  30 

Temperature  Error  Band 

-►1%  (See  Note  2) 

G's  along  any  a>is 

Temperature 

Shock 

50  G's  for  110  millisecond  half  sine 

Operating  Range 

65°F  to  -+  300°F 

wave 

Overpressure 

150%  over  normal  operating  range 

Humidity 

Salt  Spray.  Sand  6 Fungus  - per  Mil 

£ lament  Burst  Pre**ure 

200% 

STD-BIO 

Response  Time 

10  milliseconds  to  63%  of  pressure  step 

input 

Weight 

4 0 1 Mas 

Options: 

Electrical: 

• Various  mounting  hole  sues  and  locations 

Resistance 

500  to  10.000  ohms 

• Electrical  connections  by  terminals  headers,  etc 

Power  Rating 

0 25  watts  at  70°F  Nominal 

• Pressure  fitting  per  MS  33656-2.  -3.  or  -4 

insulation  Resistance 

50  megohms  min  @>  500  VOC 

• 17-7PM  stainless  cepsuie  for  corrosive  fluids 

Equivalent  Noise  ReS'Stence  100  ohm  rre» 

• Differential  pressure  models 

Resistance  Tolerance 

* 5%  Nominal 

• Error  bends  defined  in  terms  of  terminal  or  absolute  straight  lines 

life 

50.000  lull  scale  cycles 

• Segmented  switches 

100  000  full  scale  cycles 

• Contact  the  factory  for  details  on  special  configurations  or  modi 

2.000,000  dither  cycles 

fications  to  meet  your  specific  requirements 

••1  Static  error  band  is  the  masimum  deviation  of  any  point  from 
the  best  straight  line  drawn  through  all  the  points  of  the  calibration 
curve  The  tolerance  includes  the  effects  of  linearity,  friction,  hys- 
teresis. resolution  and  repeatability 


2 Temperature  error  band  Includes  static  error  ban.!  pims  the 
effects  of  temperature 


COCIIFF  INSTRUMENTS  • 1711  SOUTH  MOUNTAIN  AVENUE  • MONROVIA,  CALIFORNIA  91016  • (213)  358-4571 
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STRAIN  GAGE  MODEL  !|-901  PRESSURE  TRANSDUCER 

S PEC  I FI  C ATION  S 

I'KRK  orma  nce 

^ancc* - 200  through  0 - 5300  PStA,  PSIG 

Pressure  Media compatible  with  I7-7PII  SS 

Linearity 4<j  »,% 

Hysteresis To.  2% 

Repeatability To.  05% 

ELECTRICAL 

Infn,t  • • * 28^  VDC  @ 35  ma  maximum 

Output  ® 0 PSI 40.  05  ♦ 0 . 05  VDC 

Output  @ F.  S 5 VDC~  0.  05  VDC 

Output  Impedance 25  eh  ml  maximum 

Insulation  Resistance ICO  megohms  @ 50  VDC 

2 mechanical 

Overpressure »X  range 

Durst  Pressure 5X  range 

*'  ^ 72.  ,T.  2X*  TTi  *J  !T^. 

f:  n v i n on  m f.  :<  r a l 

Temperature  Error tl.0%/I00°r' 

Compensated  Temperature 

*!*"«* 0°F  tc  t200°r  (-65°K  to  mo °F  available) 

\ ihration  Environment 50  G's  peak  to  2000  Ha 

Shock  Environment i 00  G's  /or  1)  ms 

Acceleration 100  G’s 

-?t.!(i/NAL  FAGE  15 

OF  POOH  gl’AL LTV 

SPECIAL  APPLICATIONS 


The  design  deocr-l  d is  representative  of  Edcl,//  Instruments  capabilities. 
Vo  welcome  th-  op,  ortumty  to  adapt  our  designs  to  meet  your  specific  re- 
quirement. 'lease  ontact  either  our  sales  representative  in  your  arc-  or 
our  apphcati  ns  er  neering  department. 


c tr\c  :snr  r-'2  a_"  uva 


STRAIN  SAGE  NOOEL  la -910  PRESSURE  TRANSDUCER 

SPECIFICATIONS 

PERFORMANCE 


' ' • 

J 


,<inCe* o . 25  through  0 - 5000  FSIA.  PSIG 

Pressure  Media compatible  with  17-7PH  SS 

Line;,  rity «0.  ?.?* 

Hysteresis * *0.2% 

Repeatability To.  05*/i 


ELECTRICAL 


Input  

Output  (&  0 PSI 

Output  c?  r.  s 

Output  Impedance  ... 
Insulation  Resistance 

MECHANICAL 

Overpressure  

r.urr  t Pressure 

*■  * 


28  VDC  ® .IS  ma  maximum 
40. *05  40.  05  V1>C 

b vdc'iO.  o£  voc 

25  uhnv  maximum 
100  megohms  O 50  VDC 


5X  range 
10X  r.in’c 


ENVIRONMENTAL 

Temperature  Error aj.  0%/100°F 

Compensated  Temperature 


P,nf-C ..P°F'  to  4700 °t  {-CsV  to  4 ?50°F  as.  :l..L)r) 

Vibration  Environment 50  G*a  peak  to  2000  Hr 

Shock  Environment 100  G’s  for  !1  ms 

Acceleration 100  G's 


SPECIAL  APPLICATIONS 

The  design  described  is  representative  of  rdcliff  Instruments  capabititicr . 
V/c  welcome  the  opportunity  tc  adit.:  our  designs  to  meet  your  rpec.'fic 
requirement,  rie.tse  contact  citlier  our  sales  r cj  « esentativ e in  yt.u r arc# 
or  our  applications  engineer  ir.g  department. 
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TECHNICAL  DATA  SHEET 

Series  2900 

PRESSURE  SWITCH 


Here's  ■ pressure  switch  that’s  designed  for  both  heavy  duty 
application  and  close  calibration  features.  The  Series  2900 
Switch  will  give  dependable  service  in  the  face  of  vibration, 
widely  pulsating  pressures,  and  other  rugged  operating  condi- 
tions. Available  in  both  single  and  double  terminal  models,  the 
FARIA  Pressure  Switch  permits  close  on  and  off  differen- 
tials and  consistently  maintains  precise  cut-in  and  cut-out 
settings.  Has  exclusive  built-in  overload  protection  and  if  re- 
quited, special  dampener  mechanisms  are  available. 

Typical  Uses; 

Low  air  pressure  warning  switch,  activating  or  deactivating 
machinery,  hydraulic  equipment  etc.  at  a preset  pressure  or 
vacuum.  Used  as  original  equipment  by  virtually  all  major  truck, 
farm  tractor  and  off-the-road  machinery  manufacturers. 


• Houied  in  heavy  iteel  ilompmg 

• Sealed  for  all  weather  opera 
tion 

• Spring  loaded  tynlhehc  d>a 
phragm  for  long,  trouble  free 
service. 

• Ranges  std  to  I 00  p » r 

• Factory  »et  cut  in,  cut  out  »etti  ig» 
permanently  maintained 

• Rigid  mounted  pipe  fitting  with 
% or  % thread 

• Value  priced 


f l * 

O — im- 

II  « 


A 

45* 


VACUUM 

PRESSURE 

S 1 

»ECmC»TIOI 

4 $ 

model 

MODEL 

AT  2EROPRESSURE 

NO  OF  TERMINALS 

PIPE  TMREAI 

2909 

1 

CLOSED 

1 

1 4*  OM  •/•* 

2910 

2902 

closed 

2 

1 4#  1 0* 

29<t 

2903 

OPEN 

1 

t 4"  0«  t 8" 

2912 

2904 

OPEN 

2 

t 4"  OR  1 8* 

ORDERING  INSTRUCTIONS: 

I.  SPECIFY  MODEL  NUMBER 

2-  SPECIFY  VACUUM  OR  PRESSURE  AT 
WHICH  SWITCH  IS  TO  SWITCH 

J.  SPECIFY  1 «"  OR  1 'S’* PI  PE  THREAO 


A DIVERSE  STOCK  OF  PRESSURE  SWITCHES  IS  KEPT  ON  HAND  TRIAL  QUANTITIES  CAN  BE  SUPPLIED  ON  RELATIVELY  SHORT  NOTICE. 

This  product,  formerly  manufactured  by  Rochester  Gage  Corporation  and  Americon  - Standard  Controls 
Division,  is  now  produced  and  supplied  solely  by  the  Thomas  G Faria  Corporation  ( Faria  Corpora- 
tion purchased  tooling,  manufacturing  and  patent  rights  in  June,  1967  ) 


THOMAS  G.  FARIA  CORPORATION 

UNCASVILLE,  CONNECTICUT  06382  • PHONE  203:  848-9271 


PRESSURE 

TRANSDUCER 


MANtOUCIMS  • iNtlAOAH  Nl»  • *v*t IMS 


Kf 


DESCRIPTION 

The  "7200  Series'  Pressure  Transducers  are  low  cost,  rugged, 
well  sealed  units  capable  of  withstanding  shock,  vibrations  and 
severe  environmental  conditions.  Standard  ranges  are  0-250  PSI 
to  10,000  PSI  with  optional  high  ranges  available  on  special  re- 
quest. 

CONSTRUCTION 

The  Transducer  flexure  is  precision  machined  from  17-4  PH 
Stainless  Steel  and  is  the  only  area  to  contact  the  fluid  under 
measurement.  The  encapsulating  cover  and  connector  are 
securely  bonded  in  place  to  assure  a perfect  seal  against 
moisture,  dirt  and  oil.  The  standard  transducer  is  supplied  with 
a Bendix  PT1H-10-6P  Receptacle.  Pressure  connection  is 
3/8-18  NPT  female  up  to  500  PSI. 

OPERATION 

The  fluid  under  measurement  transmits  pressure  to  a diaphram 
which  is  strain  gaged  in  a Wheatstone  bridge  configuration.  (4 
fully  active  gages).  The  Linear  deflection  of  the  Diaphram  is 
converted  into  an  electrical  signal  directly  proportional  to 
applied  pressure.  Each  transducer  is  calibrated  traceable  to  the 
National  Bureau  of  Standards  and  supplied  with  a Calibration 
certificate  and  precision  shunt  resistor. 

— GSE  INC.— 

23640  RESEARCH  DRIVE  • FARMINGTON  HILLS.  Ml  48024 

(313)  476-7875 


FEATURES 

• High  Quality 
low  Cost 

• 250  PSIG  to 
10,000  PSIG 

• Rugged 
Construction 

• Corrosion 
Resistant 

• Accurate 

• Compact 


APPLICATIONS 

• Hydraulic  Brake 
Testing 

• Laboratory  Testing 

• Q.  C.  Measure- 
ments 

• Safety  Testing 

• On  Line  Pressure 
Measurement  on 
Assembly  Mach- 
ines 


SPECIFICATIONS 


Pressure  Ranges  (PSIGl 
Mode!  7210  senes 
Model  7220  senes 
Output 

Non-Linearity  (end  Pointl 
Hysteresis 
Resolution 
Bridge  Resistance 
Excitation  Voltage 
Proof  Pressure 
Burst  Pressure 


Operating  Temp  Range 
Compensated  Temp  Range 
Thermal  Sensitivity  Shift 

Thermal  Zero  Shift 

F lexure  Material 
Mating  Connector 
Pressure  Cavity  Volume 
Pressure  Connection 


250.  500 

1000.200030005000 

2 mv/v  Nominal 
♦ 0 25%  FS 
♦ 15%  FS 
Infinite 
350  ohm  nominal 
10V  115  max  ) DC  or  AC 
1 5 times  rated  capacity 
Greater  than  2 5 times  capacity  10.000  PSI  max 


•50*F  to  ♦ 250* F 
•30‘F  to  ♦ 170’F 
Less  than  ♦ 0 0 2%  reading  per  *F  over 
Compensated  Temp  Range 
Less  than  ♦ o 02°°  full  scale  per  *F  over 
Compensated  Temp  Range 
17-4  PH  Stainless  Steel 
Bendix  PT06A-10-6S  (SR) 
098  Cubic  Inches 
3 8 18  NPT 


* PREMIUM  TEMPERATURE  COMPENSATION 

Compensated  Temp  Range  -30*F  to  ♦250*F 

Thermal  Sensitivity  Shift  Less  than  0 0025%  reading  per  *F  over  compensated 

temp  range 

Thermal  Zero  ShiM  Less  than  0 0025%  full  scale  per  *F  over  compensated 

temp  range 


A 

A 

♦ ■ • r*Tu  n 

Ar 

- Z XCI TAT  l ON 

ORDERING  INFORMATION 

< >r 

« OUTPUT 

FOB  - FARMINGTON  HILLS,  MICH 

- Out  suT 

TERMS  NET  10  DAYS 

• 

DELIVERY  - STOCK  TO  6 WEEKS  ARO 

GSE  INC 

23640  RESEARCH  DRIVE 
FARMINGTON  HILLS  VI  48024 
(3131  476  7875 


WGulf  ♦ Western 

Manufacturing  Company 


Electric  Vehicle  Components 


Bohn  Heal  Transfer  Division 

1625  East  Voorhees  Street 
Danville  Illinois  6t832 
Telephone  217  446  37 to 


Heat  E (Changers 

| A»r  to  air.  liquid  to  air  and  liquid  to  liquid  design*  Cuitom  manufacture 

Fuel  Tanks 

Michigan  Plating  A Stamping  Division 

i860  Alpine  Avenue  NW 
Grand  Rapids  Michigan  49504 
Telephone  616  363-4847 

| Supplier  to  automotive  industry  ot  terneplate  stamped  and  welded  tanks 

Relays 

Automotive  Marketing  and  Engineering  Center 

Detroit  Sales  and  Engineering  OMice 
24114  Research  Drive 
Farmington  Hills  Michigan  48024 
Telephone  313  478  8140 

Miniaturized  12VDC  to  control  circuits  to  20  amperes 

Solenoids 

Build  to  customer  requirements 

Switches 

Build  to  customer  requirements 

Transducers 
Voltage  Regulators 

Current.  Position.  Pressure.  Speed.  Temperature.  Torque  Voltage  • Build  to  customer  requirements 
12VDC  Solid  Slate 

Apparatus  Cables 

Coliyer  Insulated  Wire  Division 

100  Higgmson  Ave 
Lincoln  Rl  02865 
Telephone  401  723-7800 

Single  conductor.  Type  A t. A 

ind600V?8  357  NEMA  *Cy  Underwriters  Ub  Sizes  «4  AWG  and  larger  Asb  covered  300V 

Appliance  Wires 

Single  conductor 

Co"ye-  P^4M  THHN  rHWN  PVC  NYLON  m those  sizes  which  are  19W  uncompressed 
U L Listed  Rate  AWM  105  C Dry  and  SO'C  in  oil 

Control  Cables 

Single  and  multi  conductor 

THERMOPLASTIC 

Coliyer  C-141  PZR  - PE  NYLON  condrs  PVC  Jacket  600V  1000V  75*C 

CoMyer  C !40  PVC  insulated  and  |acketed  600V 

Collye' C ’43  PE  PVC  conductors  PVC  |acket  600V  1000V 

Cc’iyer  C 153  PE  NYLON  PZR  90*C  PVC  jacket  600V  1000V 

Coliyer  C-154  — Thhn  thwn  conductors  Type  T c U L Listed 

TH-12 


RITE  AUTOTRONICS  CORP. 
CALIFORNIA  90016 


3485  S.  LA  CIENEGA  BLVD..  LOS  ANGELES. 

TEL*  ?lJ-536-7?30 


INSTALLATION  AND  ADAPTER  KITS 


METRIC  ADAPTER  KITS 

all  dull  and  b>u  [>> <gp  wh  >jm«> 

*.,1  U S y*h.,  1*1  »,|h  r. 

•'  -l  omtWII  D , I 


1/  if  ml  prru u>»  4au«PV  #1*.  t jl  l*rr>|w<|u<» 
>n.nQ»ith*f  m both  ut  •»»  jty  i)t  ,ntliu  i«iti  to 

r'Sp'iei  C *ll  ' ,|C '#■  I >'  all  ^*„gri  ft 


734 

DUAt  GAUGES  Contains  Two  tubing  fittings  with  1/8  28  BSPT  <nd 
w**»o»it  3 lbs 


EOH  ELECTRONIC  WATER  TEMPERATURE  SINGLE  GAUGE  AND 
ELECTRONIC  WATIR  TEMPERATURE  AMMETER  DUAL  GAUGES 
Con  lams  Reducing  bushing  1/8  NPT  to  M 16  * 1b.  temperature  sending 

• Pack 

carton  weight  3 lbs. 

Et)R  Oil  PRESSURf /ELECTRONIC  WATER  TEMPERATURE  DUAL 
GAUGE  AND  OIL  PRESSURE  E LE  C TRONIC  WATE  R TEMPI  RATURE/ 
AMME  TE  R TRIO  GAUGES  Contains  Two  tubing  fittings  with  1/H28 
R*  pT  and  M 14  * 1b  threads,  reducing  bushing  1/8  NPT  to  M 16  * 1b. 

. 

.'4  to  a carton,  i ar  ton  weight  4 lbs 


735 


1/8  P T SENDING  UNIT  KIT  I 

elii  tronii  temperature  gauges  except  head  temperature.  Includes  sender, 
1/4  \ 3/8''  and  1/2"  P.T.  adapters.  Speedy  72703  lor  all  1972  and  later 
singes,  has  blue  insulator,  72701  for  deluxe,  custom  1971  and  earlier,  has 
white  insulator.  72702  for  continental,  continental  bOO,  1971  and  earlier, 
has  r*ii  insulator . Pm  I 6 to  i arton,  carl 


727 


HEAD  TEMPERATURE  SENDING  UNIT 

728 

'.t.i  /2EW0  for  1 30°  -300°  meter  . Pa.  c t,  to  a carton 
carton  weight  2 lbs 


mm  industrial 


Electrical  lylttmi: 

<816  57th  Street.  Sarasota.  Florida  33580 
Telephone  (813)  355-7721 


SIGNA-FLEX  TACHOMETER 


DRIVE  TANGS 


187  04 
152  (Ha 


SENOCR 
PART 
NUMBE  R 


9804276 


PART 

NUMBER 


5933572 

5912971 


• ' l*n 


FUEL 


SENDER 

TYPE 


IX  Ml  I 
SMI  l»  '• 


f 


*• 


Min 


PART 

NUMBER 


■ WUuM  4 
• I A. 


MCMUil 

SSfs 


r 10  24'  lank 
5 hole  Hangs 

iwtw 

W«rr>#f 

1507170 

1501775 

6'  to  24*  tank 
Ohoietiange 

Mol 

1507273 

; «; 

V • * • 

• 

t*T/S 

• * • 

M 

•f 

i |t 

* I-” 

\ •* 

' 

• m 

K _ '» 

V 1 

CmZm' 

ite 

I 


y * 0*a  nuii 

.,wm  -i 
rl  ^ 


.. 

si 


4', 


tr 


\ 


IUM  WCKJItM,  . 

•Mi  M NtCI  iS*'  • ' 

I0M  •>•*.  . m IIMI 


OIL  PRESSURE 


PRESSURE  RANGES 

SIZE 

NPT 

SENDER 

TYPE 

PART 

NUMBER 

80  ps< 

1/8" 

1500171 

100  psi 

MB' 

Stewart  Warner 

1501671 

120  psi 

i 8 

1506177 

80  psi 

1 8 

9600171 

100  psi 

1/8- 

9605476 

Mechanical  systems: 

640  North  lews  Road.  Limerick.  Pennsylvania  19468 
Telephone  (2 15)  49V  701 1 e Teie>  64  6335 
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As  a result  of  extensive  research  and  develop 
ment  TSI  has  come  uo  with  a proprietary*  tech 
mque  for  pressure  sensing  utilizing  our  new 
highly  accurate  and  highly  sensitive  proximity 
transducer  in  con|jnction  with  a specially  formed 
and  coated  alloy  diaphragm  By  eliminating  the 
use  of  a mechanical  linkage  between  the  pressure 
sensor  and  the  electrical  pichoff  unit,  we  have  to 
all  intents  and  purposes,  eliminated  hysteresis 
error. 

The  basic  characteristics  of  this  unit  are  de 
scribed  on  the  reverse  side  of  this  sheet  includ 
ing  typical  dimensions  and  sensitivity  curves 

While  the  basic  units  are  AC  input.  AC  output 
devices.  TSI  also  produces  the  same  units  with 
DC  input — DC  output  This  is  accomplished  either 
in  one  integral  unit  or  with  the  electronics  in  a 
separate  package,  as  preferred  by  the  customer, 
since  the  transducer  can  be  designed  to  with 
stand  higher  temperatu'es  than  the  electronics 
will  normally  withstand  This  is  an  added  degree 


of  flexibility  available  in  TSI  transducers.  For  high 
temperature  applications  it  is  imperative  that  the 
electronics  be  located  remote  from  the  trans 
ducer  The  electronic  circuitry  m the  near  future 
wll  be  located  on  a single  MOS  1C  chip  exclu 
sive  of  capacitors  zero  adjust  and  range  adjust 
controls  The  zero  reference  as  shown  on  the 
typical  curve  on  the  reverse  side  is  adjustable  to 
interface  into  the  electronic  circuitry  and  system 
specifications  The  output  range  (slope  of  typical 
curve  snown)  is  also  variable  to  customer  require 
ments  Circuitry  schematic  is  available  upon  cus 
tomer  request. 

TSI  pressure  transducers  can  be  tailored  to 
meet  customer  requirements  for  mounting,  size, 
shape,  temperature  sensitivity,  accuracy,  avail 
able  excitation  voltages,  and  integration  with 
varying  electronic  circuit  load  configurations 

The  pressure  transducers,  described  in  this 
bulletin  are  available  in  gauge,  differential  or 
absolute  configurations 


•Patent  3.638  497 


T R A N S DU  CER  SY.ST  E MS  ,1  N C. 

' 710  DAVISVILLE  ROAD  • WILLOW  GROVE.  PA  19090  • AC  215-637-0800 
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(AC)  INPUT 


HOW  TO  SPECIFY  YOUR  MODEL  NO 


#EDPT 


u. 


D or  A 


(GoMpo.  difl*'*n»ioJ  or 
obsolete) 


y I.MorP 

' lnch«t  of  wafer,  eiillimeter*  of 
iftorcvry  or  PSD 


PRESSURE  RANGE 


Zero  Reference  F S.  PRESSURE 

T = THRESHOLD  LEVEL  — 200  M.V.  MAX 


Pressure:  0 —2  inches  H30  to  0 —20.000  PSI. 
gauge,  differential  or  absolute 

"Input:  3V  RMS  @ 5KC 

Output:  See  typical  curve  below 

* "Drift:  ».01%/CF  (~.01%/*F) 

Accuracy  Better  than  r2%  F.S. 

Threshold  Adjustable  at  factory 

Temp  Range: — 25  F to  -j-300  F 

Repeatability  99  0%  over  1 million  cycles  of 
operation 

’Unit*  with  DC  input*  a*  spec’-ed  by  Cuitomo'  mull  bo  *o 
indicated  by  Custom*' 

• # Drift  characteristic*  con  bo  improved  with  temperature  com 
ponsotion  po ' customer  requirements 


TRAN  S D U C E R S YS  T E M S , INC. 


710  DAVISVILLE  ROAD  • WILLOW  GROVE.  PA.  19090  • AC/215-657^0800 


^ GND 
ELECTRICAL  CIRCUIT 
TYPICAL  CURVE 


OUTPUT  (AC) 


— GREEN 

J 


100  MV 


*•( 


m 


•- 


v • 


•.V 


F 


PRESSURE  PORT 


PRESSURE  PORT 
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As  a result  of. extensive  research  and  develop 
ment  TSI  has  come  up  with  a proprietary*  tech 
mque  for  pressure  sensing  utilizing  our  new 
highly  accurate  and  highly  sensitive  proximity 
transducer  in  conjunction  with  a specially  formed 
and  coated  alloy  diaphragm  By  eliminating  the 
use  of  a mechanical  linkage  between  the  pressure 
sensor  and  the  electrical  pickoff  unit  we  have,  to 
all  intents  and  purposes,  eliminated  hysteresis 
error. 

The  basic  characteristics  of  this  unit  are  de 
scribed  on  the  reverse  side  of  this  sheet,  includ 
mg  typical  dimensions  and  sensitivity. curves 

While  the  basic  units  are  AC  input.  AC  output 
devices  TSI  a. so  produces  the  same  units  with 
DC  inp;,; — DC  output  This  is  accomplished  either 
in  one  integral  unit  or  with  the  electronics  in  a 
separate  package,  as  preferred  by  the  customer, 
since  *he  transducer  can  be  designed  to  with 
stand  higher  temperatures  than  the  electronics 
will  normally  withstand.  This  is  an  added  degree 


of  flexibility  available  in  TSt  transducers  For  high 
temperature  applications  it  is  imperative  that  the 
electronics  be  located  remote  from  the  trans- 
ducer The  electronic  circuitry  in  the  near  future 
will  be  located  on  a single  MOS  I C chip  exclu 
sive  of  capacitors  zero  adjust  and  range  adjust 
controls  The  ^ero  reference  as  shown  on  the 
typical  curve  on  the  reverse  side  is  adjustable  to 
interface  into  the  electronic  circuitry  and  system 
specifications  The  output  range  (slope  of  typical 
curve  shown)  is  also  variable  to  customer  require- 
ments Circuitry  schematic  is  available  upon  cus 
tomer  request. 

TSI  pressure  transducers  can  be  tailored  to 
meet  customer  requirements  for  mounting,  size, 
shape,  temperature,  sensitivity,  accuracy,  avail- 
able excitation  voltages,  and  integration  with 
varying  electronic  circuit  load  configurations 

The  pressure  transducers,  described  in  this 
bulletin  are  available  in  gauge,  differential  or 
absolute  configurations 


•Patent  3.638,497 
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American  Motors  Corporation 

Engt.^*  ana  Component  Sales  Department 
2777 7 Franklin  Road 
Southfield  Michigan  48034 
(313)  8?7  3817 


American  Motors'  products  which  have  potential 
applications  for  electric  and  hybrid  vehicles 
include  components  used  in  the  manufacture  of 
AMC/Jeep  vehicles,  such  as: 

• Alternators 

• Axle  Assemblies 

• Brake  Assemblies 

• Differentials 

• Manual  Transmissions 

• Automatic  Transmissions 

For  additional  information  please  contact: 

American  Motors  Corporation 

Engme  and  Component  Sales  Department 
27777  Franklin  Road 
Southfield  Michigan  40034 
(313!  B?7  3817 
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Equipment 


T96 

Three-Speed 

Manual 

Transmission 


The  T96  it  a three  speed,  helical  giar 
transmission,  synchronized  in  two  for- 
ward speeds  (2nd  and  3rd).  It  is 
currently  used  in  a variety  of  appli- 
cations such  as  dune  buggies,  all  terrain 
vehicles,  golf  carts,  personnel  carriers, 
trenchers,  haulsters,  sewer  tools,  small 
garden  tractors,  military  bomb  loaders. 
Post  Office  vehicles  and  earth  drilling 


uni*s.  It  is  one  of  the  multiple  pur- 
pose transmissions  manufactured  by 
Warner  Gear  at  Muncie,  Indiana  where 
transmission  development  and  engi 
neeringhas  been  a tradition  since  1901, 
Intensive  research,  directed  by  an  a- 
wareness  of  trends  and  requirements, 
has  been  responsible  for  marked  ad 
vances  in  manufacturing  procedures, 


such  as  numerically  controlled  machin- 
ing centers  for  established  products  and 
for  new  small  run  production.  Quality 
control  and  inspection  facilities  are  an 
integral  function  of  all  manufacturing 
procedures.  For  more  information  on 
this  and  other  Warner  Gear  power 
transmission  products,  contact  the  In- 
dustrial Sales  Group. 
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WARMER 


Warner  Gear 

A Ovicion  ol  BorgWarnar  Corporation 
Induatrtal  Saia*  Group 
PO  Bo>  26M  Muncia  IN  47302 
(317)  2e6-«l00 
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T4 

' • 

Four-Speed 
Manual  . 
Transmission 
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The  T4  is  one  of  a new  family  of  light 
weight  four-  and  five  speed  manual 
transmissions  for  front  engine,  rear 
wheel  drive  passenger  cars  and  light 
trucks.  Major  markets  for  it  are  in 
vehicles  where  front  wheel  drtve  is 
either  inappropriate  from  an  applica 
tion  standpoint  or  inordinately  ex 
pensive  to  develop. 

The  T4  is  a four  speed  countershaft 
transmission  and  is  rated  at  210  or 


250  lb  ft  (286  340  Nm),  depending  on 
gear  ratios.  Tapered  roller  bearings  on 
the  input  and  output  shafts  and  a live 
cuuntershaft  permit  its  application  to 
a wide  range  of  four  cylinder,  six 
cylinder  and  V8  engines  m two  wheel 
drive  and  four  wheel  drive  passenger 
cars  and  trucks  to  6,200  pounds  GVW 
The  transmission  uses  the  conventional 
H”  shift  pattern. 

Aluminum  die  castings  for  the  case 


cover,  and  extension  housing  minimize 
the  weight  of  the  T4.  The  "family" 
design  concept  between  the  T4  and  T6 
maximizes  parts  interchangeability  be 
tween  transmissions  and  simplifies 
driveline  installations. 

For  more  information  on  this  and 
other  power  transmission  products 
manufactured  by  Warner  Gear,  contact 
the  Automotive  Sales  Group. 


Farmer  Warner  Gear 
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T5  ' 

Five-Speed 
Manual 
Transmission 
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T he  T5  is  one  of  a new  family  of  light 
weight  foui  and  five  speed  manual 
transmissions  tor  front  engine,  real 
wheel  drive  passenger  cars  and  light 
trucks.  Major  maikets  for  it  will  be  in 
vehicles  where  frontwheel  dnve  is 
either  inappropriate  from  an  applica 
tion  standpoint  or  inordinately  ex 
pensive  to  develop 

The  T5  is  a five  speed  countershaft 
transmission  and  is  rated  at  210  ur 
250  lb  ft  (286  340  Nm).  depending  on 
gear  ratios  Tapeied  roller  beating;  on 


the  input  and  output  shafts  and  a live 
countershaft  pe.mit  its  application  to 
a wide  range  of  four  cylinder,  six 
cylinder  and  V8  engines  in  two  wheel 
drive  and  four  wheel  drive  passenger 
cars  and  trucks  to  6.200  pounds  GVW 
The  transmission  uses  the  conventional 
"H"  shift  pattern.  Fifth  gear  in  the  T5 
has  overdrive  ratios  of  .76  or  .78  1. 
The  overdrive  gear  synchronizer  is 
located  on  the  countershaft  gear. 

Aluminum  die  castings  fur  the  case, 
cover,  and  extension  housing  minimize 


the  weight  of  the  T5.  The  "family" 
design  concept  between  the  T5  and  T4 
maximizes  parts  interchangeability  he 
tween  transmissions  and  simplifies 
driveline  installations. 

For  more  information  on  this  and 
other  power  transmission  products 
manufactured  by  Warner  Gear,  contact 
the  Automotive  Sales  Group 


borg/wSr  Warner  Gear 
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Industrial  Salas  Group 
po  Bo.  ;*aa  Munci*  in  47302 
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New  Account*  and  Contract  Sales 
300  Renaissance  Center 
P.O.  Box  43338.  Suite  1800 
Detroit.  Michigan  48243 
Telephone  313  568  7435 


Power 

Products 
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Avoid  Unnecessary  Design  and  Tooling 
Expense  . . . Take  Advantage  of  Proven 
Ford  Automotive  Components 


Gasoline  Engines  - Automatic  Transmissions  - Manual  Transmissions 
- Front  Axles  - Rear  Axles  - Drive  Shafts  - Power  Steering  Pumps 
-Power  Steering  Gears  - Metal  Stampings  - Plastic  Stampings  - Frame 
Components  - Steel  Forgings  - Latching  Mechanisms  - Emission 
Components  - Steering  Columns  - Trim  and  Accessories  - Gasoline 
Engines  - Automatic  Transmissions  - Manual  Transmissions  - Front 
Axles  - Rear  Axles  - Drive  Shafts  - Power  Steering  Pumps  -Power 
Steering  Gears  - Metal  Stampings  - Plastic  Stampings  - Frame 
Components  - Steel  Forgings  - Latching  Mechanisms  - Emission 
Components  - Steering  Columns  - Trim  and  Accessories  - Gasoline 
Engines  - Automatic  Transmissions  - Manual  Transmissions  - Front 
Axles  - Rear  Axles  - Drive  Shafts  - Power  Steering  Pumps  -Power 
Steering  Gears  - Metal  Stampings  - Plastic  Stampings  - Frame 
Components  - Steel  Forgings  - Latching  Mechanisms  - Emission 
Components  - Steering  Columns  - Trim  and  Accessories  - Gasoline 
Engines  - Automatic  Tiunsmissions  - Manual  Transmissions  - Front 
Axles  - Rear  Axles  - Drive  Shafts  - Power  Steering  Pumps  -Power 
Steering  Gears  - Metal  Stampings  - Plastic  Stampings  - Frame 
Components  - Steel  Forgings  - Latching  Mechanisms  - Emission 
Components  - Steering  Columns  - Trim  and  Accessories  - Gasoline 


Industrial  Engine  Operations 
Ford  Parts  and  Sendee  Division 
300  Renaissance  Center.  Suite  1800 
P.O.  Box  43338 
Detroit.  Michigan  48243 
Telephone  313  568  7435 


Power 

Products 


TM-7 


Gulf  ♦ Western 
Manufacturing  Company 


Electric  Vehicle  Components 


Bohn  Heat  Transfer  Division 

1625  East  Voomees  Street 
Oanviiie  Illinois  6t832 
Teiepn„,ie  217  446-3710 

^eat  Eicnangers  ' Air  to  sir  liquid  to  air  and  liquid  to  liquid  designs  Custom  manufacture 


Michigan  Plating  A Stamping  Division 

i860  Alpine  Avenue  N iV 
Grand  Rapids  Michigan  49504 
Telephone  616  363-4847 


Fuel  Tarns 


Supplier  to  automotive  industry  of  ternepiate  stamped  and  welded  tanks 


Automotive  Marketing  and  Engineering  Center 

Detroit  Sales  and  Engineering  Office 
241 14  Research  Drive 
Farmington  Hills  Michigan  48024 
Telephone  313  478-8140 


Relays 

Miniaturized  12VDC  tu  control  circuits  to  20  amperes 

Solenoids 

Build  to  customer  requirements 

Switches 

Build  to  customer  requirements 

Transducers 

Current  Position  Pressure  Speed  Temperature  Torqje  Voltage  ■ Build  to  customer  requirements 

Voyage  Regulators 

12VOC  Solid  State 

Collyer  Insulated  Wire  Division 

100  Higgmson  Ave 
Lincoln  Rl  02865 
Telephone  401/723-7800 


Apparatus  Cables 

Single  conductor.  Type  A 1 A. 

IPCEA  S-28-357  NEMA  WC-1  Underwriter  Lab  Sizes  »4  AWG  and  larger  Asb  covered  300V 
and  600V 

Appliance  Wires 

Single  conductor 

Collyer  P-400  THHN  THWN  PVC  NYLON  in  those  sizes  whu  h are  19W  uncompressed 
U L Lisied  Rate  AWM  105*C  Dry  and  80*C  in  oil 

Control  Cables 

Single  and  multi  conductor 

THERMOPLASTIC 

Collyer  C-141  — PZR  — PE  NYLON  condrs  PVC  Jacket  600V  1000V  75*C 
Collyer  C-140  — PVC  insulated  and  jacketed  600V 
Collyer  C-143  - PE  PVC  conductors  PVC  iackei  600V  1000V 
Collyer  C-153  - PE  NYLON  PZR  90*C  PVC  jacket  800V  1000V 
Collyer  C-154  - THHM  THWN  conductors  Type  T C U L Listed 
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POSITION  SENSOR  M 
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This  device  will  modify  an  A.C.  electrical  input  signal  as  a function  of  mechanical  position.  It 
can  be  used  to  sense  throttle  position,  diaphragm  motor  position  or  other  position  sensing  needs. 
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CONTACT  ENGINEER  CLARENCE  FOX 


Marvel  Schebker/Tillotson  Division 

mam 

SKETCH 

NUMBER 

Borg  Warnpr  Corporation 

2195  S n Ehnin  Road.  Dacatjr.  Illmoit  62525 

Phona  217/4284631  ( 

145 

F 3 L 

T.  * TTLt  . 

Sending  Units 


T 


SIGNA  FLEX  TACHOMETER 

SENDER 

PART 

PART 

DRIVE  TANGS 

NUMBER 

NUMBER 

1*7  Oe 
162  die 

9604276 

593357? 

5912971 

*'•  MM*  § 

. * • a •- 


FUEL 

SENDER 

TYPE 

• it 

PART 

NUMBER 

6*  to  •:*’  tank 
5 hole  flange 

Introl 

Stewart  Warner 

1507170 

1501775 

6 to  24  tank 
6 hole  flange 

Introl 

1507273 

- w- 
/ % 

V M 

f ~ l 

% * • 

% 

\ / 


it  t*4 


• a 

' » 1 » ' 


A,  • no 

0 * 


fiftSP" 


<k> 

\ • 


■ ■ industrial . 

Electrical  •y*t«ma: 

1816  57th  Street.  Sarasota.  Florida  33580 
Telephone  (813)  355-7721 

Mechanical  systems: 

640  North  Lews  Road,  Limerick,  Pennsylvania  19468 
Ti>  ophone  (215)  495-701  1 # Tele*  84-6335 


t\ 


V *Mt  MOO1* 

MA*  M M'.IIMM* 


OIL  PRESSURE 

SIZE 

SENDER 

PART 

PRESSURE  RANGES 

NPT 

TYPE 

NUMBER 

80  psi 

1/9' 

1500171 

100  psi 

i/r 

Stewart  Warner 

1501671 

120  psi 

i/r 

1506177 

80  DSi 

1 8 

Introl 

9600171 

100  psi 

i 8 

9605476 
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SENSOR 


. , CONVENTIONAL  OUTPUT  SIGNAi 


//  OIGI T At  MAGNETIC  PICKUP 

/ OUTPUT  SIGNAL 


■SENSOR 


SUCH  B AW  AiTm  ACTUATING  NOTCH 


CONVENTIONAL  OUTPUT  signal 


DIGITAL  MAGNETIC  PICKUP  OUTPUT  SIGNAL 


Here  is  the  newest  electromagnetic  Trans- 
ducer from  TSI.  To  meet  the  needs  of  the 
computer  peripheral,  the  electronic  controls 
and  the  automotive  fields,  we  have  come 
up  with  a transducer  which  is  compatible 
with  today's  digital  circuitry,  yet  which  re 
mains  small,  compact  and  inexpensive.  The 
TSI  digital  magnetic  pickup  offers  either 
positive  or  negative  going  logic  signals,  as 
may  be  required  Air  gap  surface  speed 
combinations  vary  from  20  inches  per  sec 
ond  at  0.010"  to  2500  inches  per  second 
at  0 075".  Another  feature  of  the  TSI  digi- 
tal magnetic  pickup  is  that  once  the  surface 
speed  air  gap  specification  in  exceeded, 
the  output  amplitude  does  not  change  with 
further  variations  of  air  gap  or  surface 
speed.  An  option  for  specially  shaped  chisel 
tipped  pole  pieces  is  available  for  better 
resolution  for  extremely  closely  spaced 
teeth  or  slots.  In  every  application  you 
will  find  the  TSI  digital  magnetic  pickup 
units  reliable  and  compeiitively  priced  for 
your  needs. 
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GENERAL  SPECIFICATIONS 


Input 

Temperature  Range 
Null  Voltage 
Ripple 
Linearity 
Stability 

Temperature  Coef- 
ficten:  ol  Scale 
Factor 

Shock  Survival 
Vibration  Tolerance 
Housing  Material 

Lead  Wires 


24  V dc  (nominal).  25  ma 
•65  F to  ♦ 200  F 
0 Vdc 

Less  than  1%  full  scale 
♦0  5°o  full  range 
0 125%  full  scale 


0 04%  F 

250  g for  1 1 milliseconds 
10  g up  to  2 KH? 

Series  400  magnetic 
stainless  steel 
AWG  24  stranded  copper 
Teflon-insulated  12  inches  long 


TSi  introduces  its  line  of  DC  DC  LVDT  s in  this  data 
sheet  While  part  numbers  and  specifications  are  listed, 
we  will  produce,  for  quantity  requirements,  specially 
custom  designed  units  DC  DC  LVDT  s maintain  all  of 
the  desirable  characteristics  of  AC  AC  LVDT  s but  offer 
the  simplicity  of  DC  DC  operation  The  unit  is  comprised 
of  two  integral  parts  the  LVDT  itself,  an  AC  in  AC  out 
unit  and  a carrier-signal  conditioning  electronic  module 
The  integral  electronic  module  eliminates,  for  certain 
applications,  a larger  and  costlier  conventional  external 
signal  conditioning  system  These  units  operate  from  a 
simple  power  source,  even  dry  cells  DC  DC  LVDT  s 
measure  a variety  of  physical  functions  which  can  be 
translated  into  linear  displacements  Such  applications 
are  servo  position  feedback  pressure  sensors,  gaging, 
machine  tool  control.  X-Y  positioning  and  indexing, 
actuators,  strain  stress  and  vibration  measurement, 
weighing  and  checkweighing,  industrial  controls,  ther- 
mostat controls  and  many  others 
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The  linear  variable  differential  transformer 
(LVDT)  is  on  electro-mechanical  transducer 
which  produces  a voltoge  output  directly  pro- 
portional to  the  displacement  of  a movable 
armature  or  magnetic  core.  The  core  is  oxially 
positioned  inside  three  transformer  coils  consist- 
ing of  a primary  with  two  secondaries  connected 
in  series  opposite.  By  energizing  the  primary 
with  alternating  current,  a voltage  output  ap- 
pears across  the  secondary  circuit  when  the 
magnetic  core  is  moved  from  the  central  or  null 
position  Winding  configurations  appear  on  the 
last  page. 

Performance 


The  increasing  demand  for  higher  reliability 
and  better  accuracy  can  be  met  by  TSI  IVDT's. 
These  IVDT's  have  the  following  features: 

1 . Displacement  range.  TSI  IVDT’s  are  avail- 
able in  a variety  of  linear  travel  ranges  from 
± .005  inches  to  + 25  inches. 

2.  Unlimited  Resolution  — The  optimum  perfor- 
mance of  the  TSI  IVDT's  is  obtained  by  pro- 
viding a uniform  electro-magnetic  field  inside 
of  the  IVDT  housing  There  is  no  discontinuity 
of  the  electro-magnetic  field  inside  the  LVDT 
housing  and  the  output  versus  displacement  is 
thus  o perfectly  smooth  curve  and  the  resolution 
•»  only  limited  by  the  external  circuitry. 

3.  Wide  Temperature  Range  — TSI  IVDT’s 
are  designed  ond  manufactured  to  operate  in 
environments  from  — 400 J F.  to  + 1200°F, 

4.  High  Temperature  Stability  — Core  has 
been  taken  in  the  design  of  the  IVDT  to  obtain 
the  most  stable  performance  under  varying 
environmental  temperatures. 


5.  Good  Linearity  — High  degree  of  linearity 
is  one  of  the  most  important  features  of  the  TSI 
IVDT's.  Independent  linearities  better  than  .05% 
are  obtainable,  where  required. 


6.  High  Sensitivity  — IVDT's  are  available  with 
sensitivity  up  to  1 000  volts  output  per  inch 
displacement,  if  required. 

7.  Frictioniess  Sensing  — The  TSI  IVDT's  can 
be  supplied  with  a large  clearance  between 
the  core  and  bore.  The  core  can  then  be  sup- 
ported at  both  ends  and  move  without  touching 
the  bore.  In  most  applications  the  core  is  sup- 
ported at  one  end  only  and  will  then  glide  on 
an  oil  film  in  the  IVDT  bore. 


8 Shielded— All 
from  external  fields 


TSI  IVDT's  ore  shielded 


9.  Unlimited  lifetime  — The  TSI  IVDT's  are 
solidly  potted  and  encased  in  a high  permea- 
bility steel  housing  The  ferromagnetic  core  is 
the  only  moving  part.  There  are  no  sliding  con- 
tacts or  moving  leads  When  properly  used, 
the  LVDT  shows  no  wear  or  deterioration  with 
time  and  the  life  is  practicolly  unlimited. 


10.  Extreme  Ruggedness — The  heavy  wall 
stainless  steel  construction  will  withstand  the 
most  severe  shock  ond  vibration  encountered  in 
missiles,  oircroft  and  industry. 


In  order  to  accommodate  the  ever  increasing 
application  of  the  LVDT  other  special  feutures 
are  available  such  as  radiation  resistant  units, 
totally  immersible  units,  explosion  proof  hous- 
ings, matched  pairs,  dual  output  units  and  DC 
input/output  units. 
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TORQUE  SENSORS 

In-Line  Rotating 
Shaft  Torque  Sensor 


GSEInc  otters  a complete  line  of  Rotating  Torque  Sensors  Models  2104  thru  2107  These  In-Line  Rotating  Shall  Torque 
Sensors  have  several  advantages  such  as  high  accuracy,  good  frequency  response,  relatively  low  cost  and  a maximum 
adaptability  tor  many  torque  applications  The  steel  sensing  shaft  is  strain  gaged  in  a full  four-arm  Wheatstone  bndge 
configuration  A protective  epoxy  bond  seals  the  strain  gaged  area,  providing  a seal  against  oil,  dm  and  moisture  The  sensor 
assembly  is  securely  mounted  in  the  one  piece  outer  housing  and  supported  by  permanently  lubricated  and  sealed  ball  beanngs 

The  brush  block  can  easily  be  removed  for  routine  inspection 

A variety  of  options  are  available,  including  flange  and  foot  mount  adaptors. 

splined  shafts  air  actuated  brush  lifter,  and  speed  pick-ups 

All  torque  transducers  are  calibrated  before  shipment  Calibration  standards  are  traceable  to  the 
National  Bureau  of  Standards  torque  calibration  up  to  250.000  inch  lbs 

Instrumentation  read-out  and  control  electronics  are  also  offered  by 
GSE  Inc  Consult  factory  for  details  on  your  specific  requirements 

O.S.I.  INC.,  2U40  Research  Drtve,  Farmington  Hills,  Ml.,  4*024  (ti * 47»-7t7» 


OF  KK>.  gi-AL/.n 


Model  2104-2107 


spi to  pickup 

I OPTIONAL  I 


GENERAL  SPECIFICATIONS 

Bridge  Resistance  350  Ohms  Nominal 

Bridge  Voltage 20  Volts  Maximum 

Output  2 Millivolt/Volt  Nominal 

Overload 50%  Above  Full  Scale  • 

Compensated  Temperature  Range 30°F.  to  150°F. 

Usable  Temperature  Range 0°F.  to  200° F. 

Effect  of  Temperature  on  Zero 0.002%  F.S./°F. 

Effect  of  Temperature  on  Output 0.002%  of  Reading/0 F. 

Non-Linearity 0.1%  F.S. 
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OPTIONAL  FEATURES 
AND  ACCESSORIES 

Spllned  Shaft  Available  tor  all  models  in  place  o(  standard  keyed 
shaft  ends 

Spaed  Sensor  A 60-tooth  gear  is  mounted  on  the  shaft  inside 
the  housing  and  a magnetic  pick  up  threaded  mto  the  mam 
housing  to  provide  an  output  of  60  pulses  per  shaft  revolution 

Air  or  Manual  Actuated  Brush  Utter  Recommended  for  pro 

longed  runs  m which  continuous  readings  are  not  required 
Released  brushes  do  not  contact  the  nngs 

Instrumentation  Varied  group  ot  digital  and  analog  readout 
devices  available 


Q.S.E.  INC..  26340  Research  Drive.  Farmington  Hills.  Ml.,  48024.  (313)476-7875 


•3 


Gulf  + Western 
Manufacturing  Company 


Electric  Vehicle  Components 


Bohn  Heat  Transfer  Division 

1625  East  Voorhees  Street 
Danville  Illinois  61632 
Teiepnone  217  446-3710 


Heat  E*cnanger$ 


Air  to  a.r  liquid  to  air  and  liquid  to  liquid  designs  Custom  manufacture 


Michigan  Plating  A Stamping  Division 

i860  Alpine  Avenue  N A/ 

Grand  Rap'ds  Michigan  49504 
Telephone  616. 363-4847 


Fuel  Tanks  Supplier  to  automotive  industry  of  ternepiate  stamped  and  welded  tanks 


Automotive  Marketing  and  Engineering  Center 

Detroit  Sale.,  and  Engineering  Office 
24114  Research  Drive 
Farmington  Hills  Michigan  48024 
Telephone  313/478-8140 


Relays 

Miniaturized  12VOC  to  control  Circuits  to  20  amperes 

Solenoids 

Build  to  customer  requirements 

Switches 

Build  to  customer  requirements 

Transducers 

Current  Position.  Pressure.  Speed  Temperature  Torque  Voltage  - Build  to  customer  requirements 

Voitage  Regulators 

'2V DC  Solid  State 

Collyer  Insulated  Wire  Division 

100  Higginson  Ave 
Lincoln  Rl  C2865 
Telephone  401/723-7800 


Apparatus  Caofes 


Single  conductor.  Type  A I A 

IPCEA  S-28-357.  NEMA  WC-V  Underwriters  Lab  Sizes  »4  AWG  and  larger  Asb  covered  300V 


and  600V 


Appliance  Wires 

Single  conductor 

Collyer  P-400  THHN/THWN  PVC/NYLON  m these  sizes  which  are  19W  uncompressed 
U L Listed  Rate  AWM  105*C  Dry  and  80*C  in  oil 

Conroi  Cables 

Single  and  multi  conductor 

THERMOPLASTIC 

Collyer  C-141  — PZR  - PE  NYLON  condrs  PVC  Jacket  600V  1000V  75*C 
Collyer  C-140  — PVC  insulated  and  lacketed  600V 
Collyer  C-143  — PE/PVC  conductors.  PVC  iacket  600V  1000V 
Collyer  C-153  - PE  NYLON.  PZR  90*C  PVC  jacket  600V.  1000V 
Collyer  C-154  — THHN/THWN  conductors  Type  T C U L Listed 

TQ-4 


MODEL  910 


Demonstrates 
Typical  Converter  Components 


DRIVER  PULLEY 


(HD  742-air 


- 


Two  types  of  driven  pulley  systems  available: 


AUTOMATIC 
■ SIMPLE 


SPEEO  SENSITIVE 


DEPENDABLE 
■ QUIET 
■ ECONOMICAL 


DRIVEN  PULLEY 


In  Engine  RPM 


At  Um.  :i>«oi  the  normal  position 
of  the  driver  pulley  maintains  the 
V Pelt  at  • smeller  diameter  whidi, 
wtth  the  corresponding  larger  dram- 
Mai  on  tha  driven  pul  lav . craatat  a 
"»c  r gear"  ratio. 


Mian  Output 


High  t ngtne  RPM 


ORIVI  n PULLCV 


DRIVEN  PULLCV 


At  tha  Ipaao  incraaaaa.  tha  cantrlf- 
ugaily  actuatad  rotlar  weights  (A  I 
follow  tha  contour  ot  tha  bowl 
shaped  ramp  plan,  torcina  tha 
drivar  sheaves  together  Tha  action 
throuah  tha  bait  compreaet  tha 
drivan-pullay  tpring  IB),  thus 
ach laving  a "high  gear  ratio. 


TORQUE  SENSITIVE 


Law  Output  a pa  ad 


Law  Engine  RPM 


In  tha  tor  qua  sensitive  design  (a* 
In  tha  tpeac'  sensitive  datign)  tha 
normal  position  of  tha  drivar  pul  lay 
at  low  angina  ipaadt  maintains  tha 
V-beit  m a small  dier.seter  Normal 
rotational  lores  on  cam  actuator 
1C)  Leaps  drivan  pu.iey  in  "low 
gaar'  ratio. 


High  Engine  RPM 


High  Output  Spaas 
Sa  S aP 


STRONG.  LIGHTWEIGHT  SHEAVES 
Salsbuiy  has  developed  high  strength 
die  cast  aluminum  sheaves  and  stamped 
steel  sheaves  to  meet  the  requirements  of 
rugged  vehicle  operation  under  all 
environmental  conditions. 


Midi  u^  Output 


Mifh  Cnglnt  RPM 

ORIVER  PULLCV 


At  the  drivar  pullay  is  ssaantially 
tha  tama  in  both  tvpa  units,  highar 
angina  tpsadt  causa  tha  rollar 
waightt  to  dots  tha  drivar  pullay 
thaavat.  eras  ting  a "high  gaar’ 
ratio  loots  position  of  cam  actus 
tor). 


DRIVEN  PULLEY 


If  an  inersaasd  load  occurs  (such 
as  dimbmg  a hill)  attar  tha  vshicl* 
it  up  to  tpssd  tha  cam  actuator  on 
tha  drivan  pullay  taLss  ovar  and 
automatically  "downshifts"  without 
lots  of  angina  speed  Tha  angina 
remains  at  pee*  powsr  ranga  for  all 
but  tha  most  savers  loads,  at  which 
tuna  it  will  shift  into  psaL  torque 


8AL&BURY 


A DIVISION  OP  INSTRUMENT  SYSTEMS  CORPORATION 

10)0  EAST  62nd  STREET, 

LOS  ANGELES.  CALIFORNIA  9000* 


(213)  232-6181 


page 


SS  • SPEED  SENSING 


TS  • TORQUE  SENSING  A • ALUMINUM  HUB  DRIVE  (SPLINE)  S • STEEL  HUB  DRIVE  (SPIDER) 


NOTE  MAXIMUM  BORE  SIZE  SPEED  SENSING  - M/4"  TORQUE  SENSING  - I”  STR  • STRAIGHT  BORE 


DIMENSIONS  (in  inchtt) 


How  It's  Sized: 


MR*  T.v»  CM  B*«IC  MRI  ' .I 

«V*  .Blit  MIlMOaOBilRV'iOM,  NIIICreisbii 

*DC  W'R  *OB|l(l»*>OMi  B|Ol-BMNp*I  

BBO  BBREI’  IK.  M»BB'M<I< 


a division  of  instrument  systems  corporation 

1010  EAST  62nd  STREET. 

LOS  ANGELES.  CALIFORNIA  90001 


(213)  232  -6181 


How  It's  Applied: 


SNOWMOBILE 

Typical  hook  up  through  belt  or 
chain  to  dual  sprocket  track 
drive. 


I''li 

lx 

m 


ALL  TERRAIN  VEHICLE 
Shows  typical  fiwheel  chain 
drive  with  dual  clutches  for 
tank  type  steering 


MINI  BIKE  OR  VEHICLE 
Use  of  jack  shaft  to  transmit 
variable  ratio  to  drive  wheel(s) 


•I  tr 


Cham  drive  through  differential. 


Chain  drive  thiough  differen- 
tial with  reverse  gear  box. 


Dual  torque  converter  to  indi 
vidual  drive  wheels  - no  differ 
ential  required 


GEARING  FORMULAS 


USE  THE  FOLLOWING  FORMULA  TO 
DETERMINE  TOP  SPEED  WHEN  ALL 
GEARING  IS  KNOWN 

1.  ER  ^FS  • OR  J 

2.  OR  J FGR  • RAR 

3.  RAR  X T.C.  ■ FT/MIN 

4 FT/MIN  X 01136  ■ CMPH 
S.  CMPH  X 92  * AMPH 


USE  THE  FOLLOWING  FORMULA  TO 
DETERMINE  FINAL  GEARING  WHEN 
REOUIREO  TOP  SPEED  IS  KNOWN 

1 . AMPH  92  « CMPH 

2.  CMPH  .01136=  FT/MIN 

3.  FT/MIN  TC  - RAR 
4 ER  — FS  * OR  J 

S.  DRJ  — RAR  ■ FGR  1 


ER  • MAXIMUM  ENGINE  RPM 
FS  • FULL  SHIFT  (HI  RATIO 
OF  SELECTED  TOROUE 
CONVERTER) 

OR  J • DRIVEN  RPM  0 JACK  SHAFT 


FINAL  GEAR  RATIO  (AFTER  FT/MiN 
TORQUE  CONVERTER!  CMPH 

REAR  AXLE  RPM  AMPH 

TIRE  CIRCUMFERENCE 
(IN  FEET) 


FEET  PER  MINUTE 
CALCULATED  MPH 
ACTUAL  MPH 


* O'  f.  im  Nl'dl  Ml  S*  * 1|U.  M.  «|  « 

1010  E Una  Street . Loe  Angetee.  Ca  M001  (213)  242-41 ei 


Hydraulic  Products 


Hydraulic 
Torque  Converters 

By  automatically  and  instantaneously 
providing  an  infinite  vanety  of  ratios  — in 
exact  proportion  to  load  demands  — 
Tuvin  Disc  torque  converters  eliminate 
engine  lugging  and  stalling  They  also 
permit  engines  to  operato  within  their 
most  efficient  speed  range  producing 
rated  horsepower  regardless  of  load 
demand  By  transmitting  torque  entirely 
through  fluid  mass  m motion,  mechani- 
cal connection  is  eliminated  Load 
shocks,  vibrations  and  torsionals  are  ef- 
fective!', cushioned  out  Severe  starting 
loads  are  picked  up  smoo'hfy  and  easily 
and  extreme  variations  in  running  loads 
a ic>  compensated  automatically  by  the 
instant  fluid  slip " within  the  torque  con- 
verter Twin  Disc  torque  converters 
minimize,  or  eliminate  entirely,  the  need 
for  shifting.  clutching  and  de-dutchmg 
The  esult  is  more  accurate  control 

Torque  Converters  for 
Gas  Turbine  Starting  Drives 

High  Torque  Ratio  Single-Stage  Hy- 
draulic Torque  Converters  for  Gas  Tur- 
bine Sts  ting  Drives  are  offered  in  16. 20 
and  22"  sizes  and  are  available  with  sev- 
eral different  impellers  offenng  a capac- 
ity somad  of  3:1  for  each  model  Ca- 
pac.ties  up  lo  2000  hp  (may  be  com- 
pounded to  *000  hp)  See  Gas  Turbine 
Starting  Drives  ',  page  16 

Single-Stage  Torque 
Converters  — Bulletin  510 

Twin  Disc  builds  a complete  line  of 
Single-Stage  Rotating  Housing  Torque 
Converters  including  the  1100.  1300. 
1500.  1600.  1700  and  1800  Series,  the 
first  two  digits  in  the  senes  number  indi- 


cate the  approximate  circuit  size  In 
inches  Power  ranges  from  40  to  800  hp 
The  1 3 and  1 5'  sizes  are  design*.  ^ for 
industrial  service  meaning  that  they  are 
capable  of  a chain  drive  oft  the  output 
shaft  All  other  sizes  are  limited  to  in-line 
drives  only  and  are  used  pnmcnly  for 
vehicle  applications 

Industrial 

Torque  Converters 

The  13”  industrial  converter  is  rated  at 
350  lbs  -ft  and  the  1 5'  size  is  avaiiaoie 
at  650  lbs  -ft  of  torque  Both  ot  these 
sizes  can  be  furnished  in  three  different 
configurations  consisting  of 

Spacer  Units  — These  have  SAE 
housing  openings  at  front  and  rear 
and  are  used  with  transmissions  or 
reduction  gears  when  needed  to  sup- 
plement the  operating  range  of  the 
converter 

Clutch  Units  — These  units  are  fur- 
nished with  a disconnect  clutch  of  11 ' 
size,  positioned  at  the  input  end  They 
ar9  used  for  a vanety  of  industrial  ap 
plications  where  a disconnect  be- 
tween the  engine  and  the  converter 
input  is  required 

Reduction  Gear  Units  — These 
units  are  clutch  units  furnished  with  a 
reduction  gear  attached  to  the  rear  of 
Ihe  converter  The  reduction  ratio  is 
2:1  and  rotation  is  the  same  as  input 

Industrial  Units  — 
Accessories 

Boom  Lowering  Freewheel  — This 
device  is  available  on  all  mdustnal  units 
a .d  provides  a mechanical  lock-up  from 
the  load  to  the  engine  whenever  the  load 
over-dnves  the  converter  output  shaft 


Output  Shaft  Governor  TakeOft  — 
For  applications  where  it  is  necessary  to 
control  converter  output  speed  Engine 
speed  is  regulated  by  driving  the  engine 
governor  from  the  converter  output 
shaft  The  governor  can  be  directly 
mounted  on  the  converter  or  c«n  be 
engine-mounted  and  driven  by  a flexible 
cable 

Vehicular 

Torque  Converters 

Single-Stage  Torque  Converters  for 
vehicle  applications  are  available  in 
sizes  11,  13.  14.  14  5.  15.  16.  17  and 
18'  They  can  be  supplied  as  strippod 
units  for  manufacturers  who  requne  the 
converter  to  be  integrated  into  their 
housing  and  dnvelme  systems  They 
can  also  be  supplied  as  self-contained 
units  except  tor  the  sump  Optional  tea 
tures  include  a freewheel  stator  and  a 
lock-up  clutch  in  the  14. 14  5, 16. 17  and 
18  sizes  and  power  take-off  pump 
drives 

Three-Stage  Torque 
Converters  — Bulletin  135 

Twin  Disc  offers  two  sizes  of  three- 
stage  torque  converters  with  30  distinct 
capacities  The  10.000  Senes  three- 
stage  converter  is  rated  for  applications 
up  to  335  hp  @ 2400  rpm;  the 
standard-duty  11.500  Series  to  420  hp 
@ 2200  rpm;  the  heavy-duty  11,500 
Series  to  560  hp  @ 2200  rpm 

Model  F Units 

Bolts  directly  to  the  engine  flywhec' 
housing  A positive  gear-tooth  drive 
transmits  power  from  flywheel  with  no 
clutch  Model  F input  drive  is  available 
on  all  sizes 


TWIN  DISC,  INCORPORATED  • RACINE.  WISCONSIN  U.S.A. 
TEL:  414-634-1981 


All  dimensions  in  inches  Illustrations  not  to  scale  Use  certified  print  tor  installation 

TWIN  DISC,  INCORPORATED  • RACINE.  WISCONSIN  U.S.A. 

TEL:  414-63^-1981 


Model  CF  Unit* 

Also  bolts  to  engine  flywheel  housing, 
but  has  a clutch  between  engine 
flywheel  and  converter  pump  wheel 
Available  in  all  sues 

Electric  Motor  Input 

An  in-line  Of  step-up  input  is  available  I Of 
use  in  conjunction  with  either  I he  F or  CF 
inputs  The  step  up  input  is  designed  tor 
applications  using  ar.  electric  motor/ 
torque  converter  combination 

Model  CO  and  FO  Units  — 
Truck  Type 

Model  CO  units  are  equipped  with 
front-end  disconnect  clutch  and  over- 
speed or  boom-lowering  freewheel 
Model  FO  units  are  open-end.  flywheel- 
mounted  conveners  with  over- speed  or 
boom-lowering  freewheel  Both  types 
are  used  for  olf-htghway  vehicles,  and 
the  convener  bearings  are  pressure 
lubricated  Tho  outboard  freewheel  per- 
mits a spociai  downhill  braking  feature 
These  units  are  available  in  the  1 0.000 
and  1 1,500  Senes  Roquest  Bulletin  509 

Optional  Combinations 

A variety  of  output  combinations  is  avail- 
able with  various  three- stage  conven- 
ers Types  B and  F are  chain  housings, 
both  types  are  available  with  the  10.000 
and  the  Standard  Duty  11.500  Sc  ?s 
Type  C-1  output  is  a straight  ?ha..  1/ 
direct  connect  to  the  driven  load.  Type 
C-2  is  a flanged  shaft  for  universal  joint 
connection.  Type  C-3  is  similar  to  the 
Type  C-1  with  extra  heavy  bearings  for 
side  oads  The  Heavy-Duty  11.50C 
Senes  conveners  are  offerod  with  the 
Type  C-3  output,  making  'his  senes  ex- 
ceptionally adaptable  to  all  applications 
required  to  withstand  heavy  side- pull 
loads  Optional  accessories  available 
lor  Three-Stage  Torque  Converters 
include  freewheels,  tailshaft  governor 
take-offs.  Rubber  Block  Drives.  air-to-o«l 
rauiators  and  a variety  of  driving  rings 

Twin  Diac  Omaga  Drive* 

The  Omega  Drive  is  a system  that  coin 


bines  an  oil-actuated  dutch  and  a hy- 
draulic torque  convener  in  one  package 
The  Omega  Drive  provides  an  infinitely 
variable  speed  to  the  convener  output 
xhafl  while,  at  the  same  time,  permitting 
ar  infinite  modulation  cf  power  to  one  or 
more  other  engine-driven,  converter 
mounted  power  take-offs  The  dutch  is 
designed  to  modulate  — or  slip  — so 
that  the  degree  of  dutch  engagement 
can  be  vaned  and  held  contnvously  if 
desired,  from  100%  to  lock-up  with 
out  developing  excessive  heat  Ex- 
tremely adaptable  to  many  types  of 
equipment,  the  Omega  Drive  mounts  up 
to  five  engine-driven  power  take-offs 
transmitting  50-70%  of  full  engine 
power  Modifications  engineered  to 
match  75  to  1500  hp  requirements 
Type  4 circuit  available  in  16, 20  and  «.2‘ 
Type  8 circuit  — tor  vehicle  application 
— available  in  1 4 and  1 4 5'  Request 
Bulletin  515 

27"  Disconnecting  Fluid 
Coupling  Power  Take-Off 

The  27'  Model  HUD  is  rated  at  1375  hp 
(3>  1500  rpm  with  4800  lbs  -ft  torque 
capacity  Features  an  optional  second 
lubrication  pump  for  applications  where 
the  output  shaft  is  backdr.ven  as  in 
compound  drives  Other  options  in- 
clude an  air-operated  control  valve  for 
remote  control  operation  and  a radiator 
that  is  rubber-mounted  to  eliminate 
vibration  problems  Use  of  blado  blocks 
permits  matching  the  HUD  io  the  en- 
gine and  application  Can  be  furnished 
with  iour  dump  valves  for  applications 
requiring  rapid  disconnect  of  engine 
from  load  Request  Bulletin  506 

Var  able  Speed  Drive  — 

50  to  175  hp  @ 3000  rpm 

This  hydraulic  variable  speed  drive  or 
speed  regulator  is  a transmission  in- 
corporating a hydraulic  dutch  and  a 
torque  converter  in  one.  compact  unit 
The  variable  speed  drive  allows  an 
infinite  vanation  of  the  converter  output 
speed 


DBFR  Series  — with 
Reverse  Gear... 60  to 
250  hp  (3>  2500  rpm 

This  series  is  designed  to  meet  various 
requirements  or  engine  conditions  tor 
applications  such  as  off  highway  trucks, 
buses,  excavators,  cranes  and  locomo- 
tives Features  converter  and  lock-up 
clutches,  output  freewheel,  special  con- 
verter brake  obtainable  by  engaging 
braking  clutch,  reverse  gear  and  two 
converter  sires  Lightweight  and  com- 
pact. this  unit  features  high  efficiency, 
wide  operating  range,  high  torque  ratio 
and  electronic  control 


Large  Fluid  Couplings  — 
Bulletin  150 

The  HM  Series  is  a basic  coupling  with 
selected  input  and  output  groups  to 
meet  customer  requirements  from  10  to 
850  hp  The  Model  MOM  is  a standard 
coupling  with  straight  input  and  output 
shafts  Mounts  between  two  single  en- 
gagement flexible  couplings  Sires 
14  5 17  5 and  21  The  Model  HCM  is  a 
standard  coupling  with  input  flange  and 
flanged  output  shall  Designed  tor  in- 
stallation between  two  halves  of  a 
double-engagement  gear  tooth  flexible 
coupling  Sires  14  5.  17  5 and  21  Tho 
Model  HEM  is  a standard  coupling  with 
a stub  shaft  output  Mounts  between  a 
specially  adapted  gear  tooth  flexible 
coupling  on  the  Input  and  a single 
engagement  gear  tooth  flexible  cou- 
pling on  (he  output  Sires  14  5.  17  5 
and  21 


Mesur-FII*  Fluid 
Couplings  — 

Bulletin  150 

Provides  smooth,  cushioned  protection 
tor  motors  Fluid  lovol  can  bo  vanod  to 
permit  matching  ot  fluid  couplings  to  any 
motor  torque  curve  Various  input  and 
output  combinations  available  including 
the  popular  HYDRO-SHEAVE*  7 0.94 
and  12  4 sires  handlo  a range  ot  motors 
and  engines  to  60  hp 


TWIN  DISC,  INCORPORATED  • RACINE,  WISCONSIN  USA. 

TEL:  414-634-1981 
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BRASS  PRODUCTS  INC. 


59  Mill  Street 
Waterbury,  CT.  06720 
203/574  7700 


Product*  Oivmon 


The  General  Products  Division  of  Century  Brass  Products 
Incorporated  make  several  items  found  in  hybrid  vehicles. 


Solenoid  Valves 

1. 

E.G.R.  Valves 

(Exhaust  gas  recirculation) 

2. 

Carburetor  Dump 

Valves 

3. 

General  purpose 

solenoid  for: 

a.  Air  Control 

b.  Electric  Current  Control 

II.  Speed  Sensor 

1.  Signal  generator  works  in  conjunction  with 

speedometer  cable,  and  via  electrical  current 
converts  RPM's  into  NPH's  and  is  an  integral 
part  of  the  cruise  control  system. 


Successors  to  Scovill  Divisions  • A tradition  in  metals  since  1802 


Gulf  ♦ Western 
Manufacturing  Company 


Electric  Vehicle  Components 


Bohn  Heat  Transfer  Division 

1625  East  Voorhees  Street 
Danville  Illinois  61832 
Telephone  217  446-3710 


nest  Exchangers  A,r  (°  *"  ''Quid  to  air  and  liquid  to  liquid  designs  Custom  manufacture 


Michigan  Plating  & Stamping  Division 

i860  Alpine  Avenue  NW 
Grand  Rapids  Michigan  49504 
Telephone  616  363-4e47 


Fuel  Tanks 


Supplier  to  automotive  industry  of  ternep'ate  stamped  and  welded  tanks 


Automotive  Marketing  and  Engineering  Center 

Detroit  Sales  and  Engineering  Office 
24114  Research  Drive 
r armmgton  Hills  Michigan  48024 
Telephone  3’3  478-8140 


Relays 

Miniaturized  12VDC  to  control  circuits  to  20  amperes 

Solenoids 

Build  to  customer  requirements 

Switches 

Build  to  customer  requirements 

Transducers 

Current.  Position  Pressure  Speed  Temperature  Torque  Voltage  - BuilO  to  customer  requirements 

Voltage  Regulators 

12VDC  Solid  State 

Collyer  Insulated  Wire  Division 

100  Higgmson  Ave 
Lincoln  Rl  02865 
Telephone  401  723-7800 


Apparatus  Cables 

Single  conductor.  Type  A 1 A. 

IPCEA  S-28-357,  NEMA  WC-1  Underwriters  Lab  Sizes  *4  AWG  and  larger  A$b  covered  300V 
and  600V 

Appliance  Wires 

Single  conductor 

Collyer  P-400  THHN'THWN  PVC  NYLON  m those  sizes  which  are  19W  uncompressed 
U L Listed  Rate  AWM  105*C  Dry  and  80°C  in  oil 

Control  Cades 

Single  and  multi  conductor 

THERMOPLASTIC 

Collyer  C-141  - PZR  — PE  NYLON  condrs  PVC  Jacket  600V.  1000V.  75*C 
Collyer  C-140  — PVC  insulated  and  iacketed  600V 
Collyer  C-143  - PE  PVC  conductors  PVC  iacket  600V  1000V 
Collyer  C-153  - PE  NYLON  PZR  90*C  PVC  iacket  600V.  1000V 
Collyer  C-154  — THHN  THWN  conductors  Type  T C U L Listed 

TS-3 


SICNA  FLEX  TACHOMETER 


PART 

NUMBER 


Sending  Units 


Stewart  Warner 


80  psi 
100  psi 
1 20  psi 


Introl 


80  psi 
100  psi 


DRIVE  TANGS 

167  On 
152  cli  a 


SENDER 

PART 

NUMBER 

9604276 

J 


RART 

NUMBER 

5933572 

5912971 


•*  IM>  '• 

a »•«  r»  i» 


• III  * 


FUEL 

SENDER 

PART 

TYPE 

•„  Min  • 

6'  to  24'  tank 

Introl 

15V7170 

5 hole  flange 

Stewart  Warner 

1501775 

6'  to  24'  tank 
6 hole  flange 

Introl 

1507273 

• ’O  I.  JAM  ^ 

1 1 ii4 


c 

moiAMait 


t»  CJ 

I9M  KMI 

1 ISP. 

rt  3 


1 

tout  »0(W«!0» 
M»-  M MUtHWa* 

roM  S*«*i  i o<*  ***)•» 


OIL  PRESSURE 

PRESSURE  RANGES 


SENDER 

TYPE 


1500171 

1501671 

1506177 


9600171 

9605476 


Mechanical  system*: 

640  North  lewis  Road.  Limerick,  Pennsylvania  19468 
Telephone  t2l  5)  495-701 1 e Teie«  84  6335 


industrial 


Electrical  systems: 

1816  57th  Street.  Sarasota.  Florida  33580 
Telephone  (813)  355-7721 
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BULLETIN  7301-A 


710  DAVISVILLE  ROAD  • WILLOW  GROVE  PAs  19090-  AC  215  < 5/  OtfOO 


VELOCITY  TRANSDUCER 


TRANSDUCER  SYSTEMS,  INC 


In  order  to  respond  to  the  ever  increasing  demand 
for  linear  velocity  data  in  instrumentation  and  Servo 
systems,  TSI  has  evolved  a complete  spectrum  of 
velocity  transducers  with  displacement  ranges  from 
0.50  inches  to  20.0  inches  as  standard  products  and 
other  in  between  ranges  UPON  REQUEST. 

All  TSI  velocity  transducers  are  completely 
shielded  with  an  unbroken  shield  from  inside  the 
transducer  to  the  terminus  of  the  shielded  cable. 
Units  are  available  in  several  configurations.  Higher 
sensitivity  units  use  Alnico  5 magnets.  Since,  how- 
ever, Alnico  is  very  brittle  material  and  subject  to 
easy  breakage,  other  materials  are  available  in 
lower  sensitivity  models.  These  magnets  are  un- 
breakable. 

Upon  special  request  ultra  accurate  units  are 
available. 


• Choice  of  magnet  (breakable  or  unbreakable). 

• Completely  shielded. 

• Magnet  ba.irings  available  as  option  items. 

• Dimensional  flexibility  upon  special  request. 

• Custom  mountings  upon  special  request. 

• All  units  100%  calibrated  and  shipped  with  occomp* 
test  data. 

• Duol  or  single  topped  magnets. 

• Axial  or  radial  leads  conflgwralioa  available. 


ST  aovd  TYNTOTW 


^-.r^n'rtyv'^j  rp^SPO1  i .-tt?  i-i  o<r«Tb>; 


Nominal 

Output 

Electrical 

Impedance 

Sensitivity 

Millivolts 

(Coils  connected 
in  Series) 

Model 

Number 

Inch  'Sec 
(Open 
Circuit) 

R 

Ohms 

±5% 

L 

Henrys 

±10% 

Nominal 

Working 

Range 

500 LZ 

12C 

2.000 

0085 

050 

500H2 

45C 

8.000 

09 

0 5 

800MZ 

50C 

11,000 

1.4 

0 80 

1000 LZ 

90 

2.500 

0 065 

1.0 

1000HZ 

500 

13.000 

1 6 

1.0 

2000HZ 

500 

19,000 

24 

20 

3000MZ 

650 

18,000 

2 9 

30 

3000H" 

500 

25  000 

3 2 

30 

4000MZ 

650 

21.000 

34 

4.0 

4000HZ 

500 

32.000 

4.0 

4.0 

6000MZ 

350 

11,500 

1.9 

60 

9000MZ 

350 

17,000 

28 

90 

20000 LZ 

20 

3.000 

0 035 

200 

Magnet  Core 
Displacement 
Inches 


Stroke 

1.30 

1 50 

2 10 

1 90 

2 3 
34 
4.6 

4 2 

5 5 
5 5 
80 

11.0 
22  0 


1 405 

1 426 

2 062 

1 937 

2 312 

3 312 

4 687 

4 312 

5 437 
5 437 
7 687 

11  187 
14  50 


Coil  and  Housing 


Dimensions 

Inches 


(OD) 

-.000 

-.005 

0 374 
0 623 
C 623 
0374 
0 623 
0 623 
0 748 
0 623 
0 748 
0 623 
0 748 
0 748 
0 748 


3 16 

3 23 

4 50 

4 22 

5 00 
7.00 
9 75 
9 GO 

1 125 
11  25 
15  75 
22  75 
30  00 


0 136 
0 200 
C 200 
0 136 
0 200 
0 200 
0 312 
0 200 
0312 
0 200 
0312 
0312 
0312 


Weight 

Grams 


2 38 

2 50 

3 25 
300 

3 50 

4 50 

5 75 

5 25 

6 75 
6 75 
9 25 

11  75 
6 75 


Magnet  Core 


Dimensions 

Inches 


(00)l  Thread 

:*  .002  I ,hfMd 


0 125 
0 18' 
0 187 
0 125 
0 16' 

0 187 
C.250 
0 187 
0 25: 
0.187- 
0 25C 
0 25: 
0 250 


1 72  NF 
4 40  NC 
4 40  NC 
1 72  NF 
4 40  NC 
4 40  NC 
4 40  NC 
4 40  NC 
440  NC 
4 40  NC 
4 40EE 
440  NC 
440  NC 


. £ltCTHCAL  CIM71A  ■ 

iocT  C r ~ “ ji6 


h.»- 


COIL  AND  NOOS/NC 


nurt/cAi  ctuTtjt- 


iH  h 


KA&mr  ccec 


coil  /v/i  core  j&m 


A/0  7 £ - 

4 LCSt  V/e£S  /f££  So  mUD 

i/fT*  t/r  *r  / m * / / n ask  r*f  /%• 
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TRANSDUCERS, CONTROL 

TEMPERATURE 


(COOE  TT) 


ANALOG 

DEVICES 


Two-Terminal  1C 
Temperature  Transducer 


\ 


h 

i 


l 


I 


I 


PRELIMINARY  TECHNICAL  DATA 

FEATURES 

Line*'  Cuirent  Output  1*iA/  K 

Wide  Rang*  -66  C to  *160  C 

Probe  Compatible  Ceramic  Senior  Package 

Two  Terminal  Deere*  Voltage  In/Cutrent  Out 

Later  Trimmed  to  *0  6'C  Calibration  Accuracy  (AD690MI 

Excellent  Linearity  *0  3 C Oear  Full  Rang*  Rang*  IAD590M) 

Wide  Power  Supply  Rang*  *4V  to  *30V 

Senior  Isolation  from  Cate 

LowCott  SI  65  MOOT,  AD590IHI 


I'KOIH  ( I III  s<  KIP  I ION 

The  \l>5vo  ti  4 two  terminal  integrated  circuit  temperature 
transducer  it  Inch  prntiutet  an  output  current  proportional  to 
ahvilutc  temperature  Tor  supply  voltages  between  *4V  and 
♦ JOV  the  deuce  act*  at  a high  impedance,  constant  current 
regulator  patting  IpA  K I a ter  trimming  ol  the  chip  s thin  film 
recitton  it  uted  to  calibrate  the  deuce  to  JUM  2p.\  output  at 
29 K 2 K l*2S‘t  » 

I he  AI)$uo  thould  hr  uted  in  ant  temperature  tenting  applna 
lion  In- low  • I 50  t in  which  conventional  electrical  tempera 
lure  teuton  are  currentlv  employed  the  inherent  lota  cott  of 
a monolithic  integrated  circuit  combined  with  the  elimination 
ot  support  ci.cuilrv  maket  the  \l>5ut)an  attractive  alternative 
lor  mam  temperature  measurement  tiiuationt  I mean/ at  ion 
circuitry,  precision  voltage  amplifiers,  resistance  measuring 
circuitry  and  cold  junction  compensation  are  not  needed  in 
applv  mg  the  ADJVU 

In  addition  to  temperature  measurement,  applications  include 
temperature  compensation  or  correction  of  discrete  compo- 
nents, busing  proportional  to  absolute  temperature,  flow  rate 
measurement,  level  detection  of  fluids  and  anemometry  The 
\|)5*K>  is  available  in  chip  form  making  it  suitable  for  hy  brid 
circuits  and  last  temperature  measurements  in  protected  cn 
vtronments 

The  ADSW  is  particularly  useful  in  remote  sensing  applica- 
tions. I he  device  is  insensitive  to  voltage  drops  over  long  lines 
due  to  its  high  impedance  current  output  Any  ue!l-insulatcd 
t c .strd  pair  is  sufficient  tor  operation  hundreds  of  feet  from 
the  receiving  circuitry  I hr  output  characteristics  also  make 
the  AI1J90  easy  to  multiplex  the  current  can  lie  switched  by 
a CMOS  multiplexer  or  the  sujiplv  voltage  can  be  switched  by 
a logic  gate  output 


Inlo'matmn  furnished  by  Analog  Devices  is  believed  to  be  eccurate 
end  leiiaWe  However,  no  revporoitwl.lv  is  assumed  by  Analog  Devices 
for  its  use,  nor  tor  any  infringements  of  patents  or  other  rights  ol  third 
parties  wmch  may  result  from  its  use  No  license  it  granted  by  mvplica 
tion  or  otherwise  under  any  patent  or  patent  limits  of  Analog  Devices 


FKlim  ( I lilt. Ill  K. MIS 

1 I he  ADJ90  is  a calibrated  two  terminal  temperature  sensor 
requiring  unis  a dc  voltage  tujiply  <*4V  to  *J0V)  t .*stlv 
transmitters,  filters,  lead  wire  compensation  and  hncari/a 
tion  circuits  arc  all  unncccstarv  in  applv  mg  the  drvuc. 

2 State-of-the-art  laser  trimming  at  the  water  level  in  conjunc- 
tion with  extensive  final  testing  insures  that  AI)S*7ti  units 
arc  easily  interchangeable 

5 Superior  interference  rejection  results  from  the  output 
bring  a current  rather  than  a soltage  In  addition,  power 
requirements  are  low  1 1 5mWsia’JVu  *25  < t These 
features  make  the  Al>$90  eas,  to  applv  as  a remote  sensor. 

4 I he  high  output  impedance  <>I0MW>  provides  excellent 
rejection  of  supply  voltage  drill  and  ripple  I or  instance, 
changing  the  power  supply  Iront  5V  to  10V  results  in  only 
a IjjA  maximum  current  change,  or  I C equivalent  error 

5 I he  AD5VU  w electrically  durable  it  will  withstand  a 
forward  so  gc  up  to  44V  and  a reverse  voltage  ot  20V 
Hence,  supply  irregularities  or  pin  reversal  will  not  damage 
the  device 

6 Ihc  device  is  hermetically  t iled  in  both  a ceramic  sensor 
;<  i,  kagr  and  in  the  I <)  52  pj.  kjgc  Mil  ITD4I1I pfO 
cessing  to  level  H is  available  and,  for  large  unit  volumes, 
special  accuracy  requirements  over  limited  temperature 
ranges  can  be  satisfied  by  selections  at  final  test  I he  device 
is  also  available  ,n  chip  form 


Routt  1 Industrial  Park.  P.0.  Box  280  Norwood.  Mast  02062 


Tel  617/3294700 
West  Coast  Mid  West 

213/595  1 783  312/894  3300 


TWX:  710/394  6577 
Texas 

214/231  5094 
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SPECIFICATIONS 


(typical  9 »25  C and  Vs • 5V  unit**  otherwut  noted) 


MOOt  I 

SHNOIt  II  MAXIMl  M HAflM.’. 

I ••■Wilil  Vol'ifr  It  • to  t •! 

Knew  Viill^r  it  • U>  t-l 
HiciIJiwn  Viili«<  U *i  liil.»«t-| 

Kitrii  PrilnemaiHt  trinpciaturc  Kaii|tr' 

Nl.najr  t n p. lilun  Ki»(t«  ‘ 

Iftollrnr  iiurr  iSoWreinj.  10  art  I 

K/*tK  > .>UA 

Operating  Voltage  Kangi 

mmi 

Nominal  < urrem  Output  * »2>V  I24K  2*M 
Nominal  temperature  f ocllieient 
l ilihtation  trmr  V ijj’l 
Ahtolulc  t iror*  (••»*»  rated  pertormame 
temperature  range i 

Milhout  I iter  nil  (alititilKMl  Ad|utlinent 
Vtith  >25  < l alibrati.m  trrur  Set  to  Zero 
Nonlinearity 
Krpeai  ability* 

I ong  t din  Drill4 
t ufirm  Noitc 
Putin  Supply  Hr|nlii« 

»av  <vt  a *jv 
•)VAVt n *;sv 

• IIVAVyA  *J0V 
I im  linliiuin  lu  t Ithri  t.cad 
I tier  me  shunt  ( apautame 
tlr.ltual  turn  On  lime' 

Knew  Hia«  I eakage  I uirent* 
iKuntr  Voltage  • 10V ) 


MHWI 

AlIVtO) 

AD**»fc 

APSWt 

• 44V 

• 

• 

• 

• 

-20V 

• 

• 

• 

0 

1200V 

• 

• 

• 

• 

»*c:  in  *150*1 

0 

0 

0 

0 

-•sc  iu.ir»*i 

• 

• 

• 

• 

• Jim*  i 

0 

• 

• 

• 

•4V  m •lllV 

• 

• 

o 

• 

’UK  2pjA 

• 

0 

• 

• 

IpiA  ( 

0 

• 

• 

• 

lo  sV  max 

• tun  t mu 

i|  o°(  mat 

12  J*t  mat 

11  0*t.  max 

tlliu'l  mat 

« 10  0*1  mat 

1$  SV  mat 

1)  in  max 

* 1 7*f  max 

• 5 (1*1  mat 

O 0*1  mat 

12  o'(  mat 

1 1 6*1  max 

r|  (1C  max 

HOC  mat 

• 1 5 * mat 

1(1 1"(  mat 

to  4*(.  max 

10  l*(  mat 

to  l“<  'month  mat 

0 

0 

• 

• 

10.1*4  mat 

• 

0 

• 

0 

• 

• 

0 

o SjaA'V 
o 2jiA  V 
U I||A  V 
|o'*U 
IIHIpt 

20a* 

0 

o 

0 

0 

0 

• 

o 

0 

0 

0 

• 

0 

0 

• 

• 

• 

0 

• 

• 

0 

0 

• 

• 

0 

top  A 

• 

0 

• 

o 

SrnitkiiiuAtuHii  n ADSoot 

tin  APS40  ha.  been  u«ad  at  unit  and  • Juu  e Iw  «hun  period, 
nt  mra«u inttinl  with  no  plniHlI  damage  lo  IS*  Jwil  lliiaiw 
•hi  alRutmi  it  ion  ifni  fnil  apply  lo  .mtv  ihi  laird  performance 
Irmprraiurr  ranfr 

1 Sir  pur  4 lot  erplaJialion  ut  rffio  i umponent.  Son  «hai 
■ I I etnu  .*  Ih*  ripniaknl  of  * lai  mol 
Maximum  deviilior  between  »1S  I reading.  atm  nmplra 
tun  .y.lu*  Iwtween  -»5  » and  • I JO  4 guaranteed  noi  listed 


•i  nndiiMim  .onvlani  *5V  mmiani  *IM  t guatanirrd 
not  nurd 

*llor«  ran  imludr  nil  healiw  rllin«  «i  pip  > lor  ««plananow  o I 
Ihru  ilfnl* 

* I tali  ad*  • umnl  doutdr*  orr>  I II' I 

*1  tup.  air  avail  aide  to  I .pent  ualtoni.  minimum  nrwl  ••  IS 
I hip*  IS-**  pine  W Mlr.lop  too  VW  pn.r  »l  411'ih.p 
tumuli  hnal  vain  id  luc  I o'  largr  volume  pining  lonaaill 
let  tut.  Im  applit  muni  drlan 
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spetifttalium  vuh|li  I In  itiengc  wvtlhuul  mu  nr 
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•TO 

• 100 
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TEMPERATURE  scale  conversion  equations 


*C-  ’ (*F  -32  » 
#F  ■ j #C  ♦ J2 


°K  • “C  *273  1 5 
°K  • aF  *459.7 


OUTLINE  DIMENSIONS 
AND 

HIN  DESIGNATIONS 

limtenstuns  shown  in  inches 

10-52  PACKAGE i DESK 


•OffOM  VII* 

"o' 


-•f  ^*aaan»»l 

1 h'*'"  mm- 
/|5M 

T W'Aj  T 

0»  «£ll  «• 

Mtdtri  yV 

^ y »»> 

*ofi  104*.  w* 

MM«Mi 

0 040  llffi 


**0J*  >0  91 1 
0 


0 0%  IIIPI 


CIKCl'l | DESCRIPTION1 

itiws  f v \ Oh  AD59D  uses  t fundamental  property  of  the  silicon  Iran- 

wnudiMW  4.(0  OIcan  < rs  rom  which  it  ismadetorealizeiwtetr.pcratureprooar- 

LiNA  I los  V 7 ' “n41  Ch*f*cwr,‘*lt  'f  *»«  ««ientic*l  transistors  arc  ope. red 

< - y lontum  ratio  of  col  lector  current  densities.  r.  then  the 

•inference  in  their  bale-emitter  voltages  will  be  <kT/q)(ln  r) 
Since  both  k.  Bolt/ man  * constant  and  q.  the  charge  of  an 
electron,  are  conttant.  the  rewriting  voltage  it  directlv  propor 
fonal  to  absolute  temperature  (PI  ATI 

In  the  AD59U,  ,h,v  PT  AT  voltage  ,»  converted  to  a PTA1  cur 
rent  bv  low  temperature  coefficient  thin  film  resistors  The 

I?*  J5rU*-r  "*  ^ ‘hC  dtV,Ce  “ ,hen  forccd  *°  * » multiple  of 
•hit  PTA r current  Referring  to  Figure  I.  the  schematic  d,» 

gram  of  the  AD590.  (iH  and  Q|  1 are  the  trant.t.ort  that  pro- 
duce  the  PI  A I voltage  K J .md  K6  convert  the  voltage  toP 
current  Q10.  whote  collectoi  current  trackt  the  collector 
currentt  in  Qv  and  (21 1,  tupplict  all  the  but  and  tubttrate 
leakage  current  for  the  rest  of  the  circuit,  forcing  the  total 
current  ,0  be  PTAT  K5  and  Kft  arc  later  trimmed  on  the 
wafer  to  calibrate  the  device  at  ♦2$°C 

FVure  2 thowt  ,he  typical  V-l  characteristic  of  the  circuit 
at  (.  and  the  temperature  extremes 


I he  59(111  has  ftt)M  inches  of  gold  plating  on  its  Kovar  leads  and 
Kovar  header  A resistance  welder  is  used  to  seal  the  nickel  can 
to  the  header  The  AD59(,  chtp  ,s  cutectically  mounted  ,0  the 
header  and  ultrasonically  bonded  to  with  I mil  aluminum 

,J%  ,ron  nomm41 29%  * »* 

1%  cobalt. 0 65%  manganese  max.  0 20%  silicon  max. 

10%  aluminum  max.  0.10%  magnesium  max.  0.1  OS  zirco- 
nium max.  0 ins  tita-.ium  max.  0 (MS  carbon  max 
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F LAI-PACK  PACKAGE:  DESIGNATION  'T 

The  5901  ,*  a ceramic  package  w„h  gold  plating  on  its  Kovar 
leads,  Kovar  lid.  and  chip  cavity  Solder  of  80/20  Au/Sn  com 
position  ,v  used  for  the  15  mil  thick  solder  ring  under  the  l,d. 

an  l ,lh'P  rr,  has  * rVCkel  undcr,a>  between  the  mctalu.t.on 
and  the  gold  plating.  The  AD590  chip  ,,  eutect, calls  mounted 
n the  chip  cavity  at  400  C and  ultras., n, calls  bonded  to  with 
mil  aluminum  wire  Note  that  the  chip  is  ,n  direct  contact 
with  the  ceramic  base,  not  the  metal  lid. 


Figure  t Schematic  Diagram 


I or  a more  detailed  circuit  description  see  W P TimL  ...  ^ 
Terminal  1C  temperature  Tr.nsdueer  A TH° 

Vol  SC-lI.p  7K4  7KH.  Dec  1V76  ' J %>hd  State  Circuits. 


Merali/ation  Diagram 
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General  Specifications 

MODEL  4156  TEMPERATURE  TRANSMITTER 


Housing 

Heavy , one  piece  brass,  permanently  aealed 
Thermal  Element 

High  temperature  diac  type  thermistor 

Terminal 

10-32  braaa  atud  with  braaa  nuts  or  button  type 
is  standard 

Accuracy 

5%  of  full  scale  range 

Repeatability 

2"  of  full  scale  range 

Power 

Up  to  1 2 watt  dissipation 


Standard  Resistances 

See  Fig  3 and  table  on  other  side 

Overtemperature 

350*  F maximum  above  scale  ra<i»e 

Vibration 

Will  operate  under  3 g's  vibration  intensity,  up  to 
100  cps  Will  withstand  up  to  S g's  intent.it. 

Shock 

Will  withstand  up  to  10  g's  shock  without  damage 

Ad-or»*  Environment 

Fully  weatherproof,  sealed  against  rain.  ice.  sand 
and  dust 

Connections 

1 4"  and  1 2"  N P T See  table  on  other  side 


When  Ordering,  Specify: 

1 Model  number  (including  dash 

number  - see  table) 

2 System  Voltage 


•1  Full  Scale  Resistance 
•4  Full  Stale  Temperature 
S Connection  Si*e 


•Items  3 and  4 could  be  coveted  more  fulli  b\  a desired 
resistance- temperature  curie 


DIMENSIONS 


y.g  s - Mod*  Is  4156-7  ond  4 1 56  9 
Curvo 


41.6-21  curve  "C" 
4lc>b-2£  curve  "A" 


THOMAS  G.  FARIA  CORPORATION 

UNC  ASVILLE,  CONNECTICUT  06382  • PHONE  203:  848-9271 
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TEMPERATURE  SENDING  UNITS 


TSU  2 

(Al  14405A.  1545220. 
Chrys  1770732. 
CH-2503) 

Chiyslei  Division  59  57 
OeSoto  59  >7 
Dodge  Division  58  *>7 
Plymouth  Dilution  59  57 
Studebakei  63  57 


TSU  3 

(Amer  Mtrs  3161270. 
Chrys  7084459. 
2240744  2256302. 

CH  2504.  5.  6) 

Chiyslei  Division  63  60 
DeSoto  61  60 
Dodge  Division  63  60 
Plymouth  Oivition  63  60 

TSU  14 

(DR  1993350,  1993561. 
1998189,  6402372, 

D 1851)  For  illustration 
see  TSU  11 

Oldsmobile  Division  58  57 
Pontiac  Division  60  69 


TSU  15 

(GW  1993351.  462, 
1993554  6400092. 
6402666  D 1852, 

D 1853.  D 1855) 

Chevioiet  Division  71  70  66  6? 


TSU  4 

(Amer  Mtrs  3153688. 
906773.  FR  B7A.  C1A7 
CODF  10884A  SW  343 
SW  707.  Jeep  905926. 

K S 44255) 

Ameucan  Motois  63  59 
tdsol  60  SI 
fold  Oivision  6S  S7 
Lincoln  Division  63  S7 
Meicory  Division  63  57 


— iiniiiiv.  . 

TSU  5 ~ mm]-r 

(GM  546702,  1513321. 
6402383.  G 1852, 

G 1856.  G- 1867) 

Buick  Division  79  64 
Cadillac  Division  67  65 
Chevioiet  Division  78  57 
Oldsmobile  Division  78  66 
Pontioc  Division  79  65 


TSU  26 

(FR  C5AZ  10884A  B. 
06LZ  10884A  SW  626. 
SW  1345) 

toid  Division  79  6S 
Lincoln  Division  7966 
Meicury  Division  79  67 


TSU  27 

(DR  1993316,  D 1850) 
For  illustration  see 
TSU- 11 

Oldsmobile  Division  63 


TSU  6 

(GM  1513130.  6400759. 
G 1851) 

Cadillac  Division  6S  S6 
Chevioiet  Division  79-78  S6 
Oldsmobile  Division  79  78 
Pontioc  Division  78  77 


-■s* 

TSU  9 

(DR  1993426,  1993513. 
18  82.  88  D 1858. 

D 1859) 

Buick  Division  67  64 
Chevrolet  Division  b8 
Oldsmobile  Oivition  66  61 
Pontioc  Division  68  61 


TSU  31 

(DR  6400211) 

Chevioiet  Tun  k 63  6? 


TSU- 32 

(Chrys  2497551. 
2580242.  2857562. 

CH  2515.  CM  2516. 
CH-2520)  (Replaces 
switches  marked  240  or 
246  ) For  Illustrations 
see  TSU  31 

Chryslei  Division  73  b4 
Dodge  Division  66  65 
Plymouth  Division  66  6S 


TSU- 18 

(Stude  1539876) 

Studebokei  S8  S6 


TSU  22 

(Jeep  914847) 
leep  Corp  71  63 


TSU  28 

(FR  C6DZ  10884A 
C6DZ- 10884B,  C6TZ, 
DOHZ  DOOZ  DOWY, 
DOZZ  10884A)  (with  Dial 
Tvpe  Gauge) 

fold  Division  79  65 
Lincoln  Division  7?  69 
Meicuiy  Division  79  66 


TSU  33 

(DR  1998193.  D- 1861) 

Pontiac  Division  68  66 


-imnO  I 

'A  ^ 


TSU  34 

(DR  1993369  409, 
D 1863) 

Chevioiet  Division  71  67 
Pontioc  Division  70  69 


t:u  io 

(GM  1512678,  1513462. 
6489278.  G 1850. 

G 1854) 

Codilloc  Division  68 
Chewolet  Division  72-71 
Oldsmobile  Division  55-53 
Pontioc  Division  72-71,  64-57 


TSU  11 

(DR  1993303.  1993521. 
1993581.  1998140  181. 
1998  746,  D 1857. 
D-lboO) 

Buick  Division  69  60 
Oldsmobile  Division  69  67 
Pontiac  Division  67  59 


TSU  38 

When  present  stock  is 
exhausted  use  TSU  34 


TSU  39 

(FR  C8GY.  D6AZ  10884 
A.  SW  663.  SW  1344) 
(Models  w light) 

fold  Division  79  68 
Meicuiy  Division  79  69 


TSU  40 

(FR  C9WY  10884A, 
SW  888) 

fold  Division  69 
Meicuiy  Division  70  69 


TSU  41 

(Amer  Mtrs:  3177594) 

Ameucan  Motois  78  67 
leep  Corp  79-62 


tblj  3i*»'-56e-5nu» 

Guaranteed  Parts  Company  - Seneca  Falls.  New  York  13148 


TEMPERATURE  SENDING  UNITS 


TSU  44 

(DR  1994095.  D 1866) 

Chevrolet  Division  70 


TSU  45 

(GM  6489903) 

Buick  Division  72  71 
Pontiac  Division  72  71 


TSU-46 

(FR  D1FZ  10884A 
SW-983) 

Pinto  7J-71 


.Aft  i ’ 

TSU  47 

(GM  6490454) 

Chevrolet  Division  74  73 
Oldsmobile  Division  74  73 
Pontiac  Division  73 


TSU  48 

(GM  6490452) 

Chevrolet  Division  7*  73 
Oldsmobile  Division  '4 
Pontiac  Division  76-7:> 

r-  '•yflW'7/  " 

TSU  49 

(GM  6489395.  6490694. 
970) 

Buick  Division  79-71 
Cadillac  Division  79-76 
Chevrolet  Division  79-73 
Oldsmobile  Division  79-78 
Pontiac  Division  79-75 


TSU  SO 

(GM  8992538) 

Chevrolet  Division  77-76 
Pontiac  Division  76 


TSU  23 

(Amer  Mtrs:  3173363. 
3179953;  Chrys 
2426458.  4051140.  41. 
FR  C3AZ.  C3TZ.  C5DZ. 
DOTZ-  10884A  D1FZ- 
108 848) 

American  Motors  66  65 
Chrysler  Division  79  69 
Dodfie  Division  79  64 
Ford  Division  78-63 
Lincoln  Division  65  64 
Mercury  Division  65  64 
Plymouth  Division  79-64 


TSU  29 

(Chrys  2426459. 

CH  251 1)  (with  Air 
Conditioner) 

Chrysler  Division  66  64 
DodKe  Division  68-65 
Plymouth  Dnnsion  68  65 


TSU  30 

(Amer  Mtrs:  934724. 
3164144) 

American  Motors  66-62 
Jeep  Corp  71-62 


TSU  35 

(DR  1993427) 

Chevrolet  Division  69  68 
Pontiac  Division  69  68 


TSU-37 

(DR  1993400.  6402784) 
Chevrolet  Truck  69-67 
Oldsmobile  Division  78 


lSU-42 

(DR  1993444) 

Buick  Division  68 
Oldsmobile  Division  70-63 
Pontiac  Division  69-59 


TSU  43 

(DR  1993445.  19934%. 
1994061,  6489395. 

D 1867) 

Cadillac  Division  76 
Buick  Division  75-68 
Oldsmobile  Division  72-71 


Gf* 

Guara 


TEL:  31b' -568 -5nU» 

Guaranteed  Parts  Company- Seneca  Falls.  New  York  13148 


Gulf  + Western 
Manufacturing  Company 


Electric  Vehicle  Components 


Bohn  Heat  Transfer  Division 

'625  East  Vo orhees  Sfisei 
Danville  Illinois  61832 
Telephone  217  446  3710 


Heal  Exchangers  I Air  *0  8'r  lifluid  to  air  and  liquid  to  liquid  designs  Custom  manufacture 


Michigan  Plating  A Stamping  Division 

i860  Alpine  Avenue  N W 
Grand  Rapids  Michigan  49504 
Telephone  616  363-464 7 

fuel  Tanvs  ] Supplier  to  automotive  industry  ot  ternepiate  stamped  and  welded  tanks 


Automotive  Marketing  and  Engineering  Center 

Detroit  Sales  and  Engineering  Office 
24114  Research  Drive 
Farmington  Hills  Michigan  48024 
Telephone  313'478-8140 


Relays 

Miniaturised  12VPC  to  control  circuits  to  20  amperes 

Solenoids 

Build  to  Customer  requirements 

Switches 

Build  to  customer  requirements 

Transducers 

Current  Position  Pressure.  Speed  Temperature  Torque  Voitaqe  - Build  to  customer  requirements 

voltage  Regulators 

. ■ - . —a 

12V0C  Solid  State 

Collyer  Insulated  Wire  Division 

'00  Higg  nson  Ave 
Lincoln  Rl  02865 
Telephone  401  723-7800 


Apparatus  Cables 

Single  conductor.  Type  A.I. A. 

IPCEA  S-28-357  NEMA  WC-1.  Underwriters  Lab  Sixes  aa  AWG  and  larger  Asb  covered  300V 
and  600V 

Appliance  Wires 

Single  conductor 

Collyer  P-400  THHN/TMWN  PVC  NYLON  in  those  sixes  which  are  19W  uncompressed 
U L Listed  Rate  AWM  105*C  Dry  and  80*C  in  oil 

Coneci  Cables 

Single  and  multi  conductor 

THERMOPLASTIC 

Collyer  C-141  — PZR  — PtNVLON  condrs  PVC  Jacket  600V  1000V.  75*C 
Collyer  C-140  — PVC  insulated  and  lacketed  600V 
Collyer  C-143  — PE  PVC  conductors  PVC  iscket  600V  1000V 
Collyer  C-153  - PE  NYLON  PZR  90*C.  PVC  iacket  600V.  1000V 
Collyer  C-154  — THHN  THWN  conductors  Type  T C U L Listed 

TT8 


AIR  TEMPERATURE  SENSOR 


The  air  temperature  sensor  was  developed  to  provide  an  electrical  output 
signal  proportional  to  a media  temperature. 

Temperature  range,  output  characteristic  and  accuracy  can  be  modified  to  your 
specific  requirements 


USES: 

Inlet  Air  and  Manifold  Air  Temperature. 


Transportation 

Equipment 


CONI  ACT  ENGINEER  JOHN  AUBEL 


Marvel  Schebler/Tillotson  Division 

Borg  Warnpr  Corporation 

2196  South  Elwin  Road.  Dacatur,  Illinois  62626 
Phon#  217/4284631 


RITE  AUTOTRONICS  CORP.  3485  S.  LA  CIENEGA  BLVD.,  LOS  ANGELES, 
CALIFORNIA  90016  TEL:  ?13-Fj6-7?30 


INSTALLATION  AND  ADAPTER  KITS 


METRIC  ADAPTER  KITS  - it  , 

-«j  .ill  doj)  j»"I  too  tjntjtmng  *it h##  ch  both  of  ttw  .**>•  v.  miifun «nf%,  to 

•fTiiMWlivI  isn  .hk]  U *•  built  vr»h  lei  with  mtt’ii  enq*net  «#»••  -tvs» i.ibie  t >i  jH  in 

* > .1  If 

FOR  OIL  PRESSURE  SINGtt  GAUGE  AND  OIL  PRESSURE/AMME  T EP 
DUAL  GAUGES  Contains  Two  tubing  fittings  with  1/8  28  BSPT  and 

weight  3 lbs. 

FOR  ELECTRONIC  WATER  TEMPERATURE  SINGLE  GAUGE  AND 
ELECTRONIC  WATER  1 E MPE  HA  T URE . AMMF  TF  R DUAL  GAUGES 
Contains  Reducing  bushing  1/8  NPT  to  M 16  x 1 b.  temperature  winding 

ructions  • I 

carton  weight  3 lbs. 

FOR  OIL  PRESSURE/ELECTRONIC  WATER  TEMPERATURE  DUAL 
GAUGE  ANDOll  PRFSSURE  /E  LECTRONIC  WATE  R TEMPF  RATURE/ 
AMML  IE  Ft  TRIO  GAUGES  Contains  Two  tubing  fittings  with  Ud28 
8SPT  and  M 14  * 1b  threads,  reducing  bushing  1/8  NPT  to  M 16  * 1b, 

• 

24  to  a i ar ton,  carton  weight  4 lbs. 


734 


736 

•<M  B 


1/8"  P T SENDING  UNIT  KIT  for  U.S.  thread  engines.  For  all  RAC 
electronic  temperature  gauges  except  head  temperature,  Inilodes  sender, 
1/4",  3/8"  and  1/2“  P.  T.  adapters.  Specify  72703  tor  all  1972  and  later 
gauges,  has  blue  m&ulat  >r,  72701  for  deluxe,  custom  1971  and  earlier,  has 
white  insulator.  72702  tor  continental,  continental  bOO,  1971  and  earlier, 
..... 


■ B TE 


HEAD  TEMPERATURE  SENDING  UNIT  tit  ( ■.tiers  with 

■ I eter  • Pack  6 1 i carton 

carton  weight  2 lbs 


TT  10 


s/*  • 


TT  11 


OOOI 


MODEL  930/MK  298 

VOLTAGE  TO  CURRENT 
TRANSDUCER 


FEATURES 

• Converts  any  voltage  to  instrument 

current 

• Easy  hook  up  and  interfacing  of  Model 

930  Constant  Current  Source 

• Small  si/e 

• External  zero  and  span  adjustment 

• "Live  zero" 

DESCRIPTION 

The  Model  930/M K298  consists  of  a Model 
930  Programmable  Current  Source,  a PC 
card,  15  pin  mating  connector  and  all  the 
pols  and  resistors  necessary  for  convenient 
interfacing  of  the  Model  930  Two  pots  allow 
the  user  to  generate  a live  zero"  and  thus 
to  output  a 4 20m  A current  compatible  with 
standard  process  control  instruments 
Other  current  ranges  may  be  chained  by 
simply  changing  one  resistor. 

APPLICATIONS 


PIN  CONNECTOR 

The  mounting  kits  use  a standard  15  pin 
connector  The  use  of  this  type  connector 
makes  rack  mounting,  vertical  chassis 
•mounting  on  ‘rails"  or  angle  bracket 
mounting  a convenient  method  of  con- 
structing the  most  professional  looking 
systems.  For  convenience  in  designing 
your  system,  the  connector  profiles  and 
dimensions  are  presented  below 


i 'MDiA 


mnmn 


1 


j 4*0  W*> 


— 


T 


• ¥ 


CALEX  MFG.  CO..  INC.,  3355  Vincent  Roar)  Pleasant  Hill  CA  94523 
Telephone  (415)932-3911 


TV  2 


To  program  output  using  input  voltage  ranges  spanning  less  than  0-10V,  calculate  tho  value 
of  Rs  using  tho  formula: 

„ Vjn  (max) 


Whuie:  Vjn  (max)  equals  the  maximum  value  of  input  voltage 
lo  (max)  equals  the  maximum  value  of  output  current. 
Note:  + Vs  must  be  connected  to  a regulated  power  supply 


To  calibrate: 

1.  With  input  voltage  at  maximum  ( + 10V.),  adjust  span  pot  for  maximum  output  current 

2.  With  input  voltage  at  minimum  (0V.),  adjust  zero  pot  for  minimum  output  current. 


CALEX  MFG.  CO..  INC.,  3355  Vincent  Hoad.  Pleasant  Hill  CA  9452  J Telephone  (415)  932-391 1 


Gulf  ♦ Western 
Manufacturing  Company 


Electric  Vehicle  Components 


Bohn  Heat  Transfer  Division 

1625  Eat*  Voorhees  Street 
Danville  Illinois  618J2 
Telephone  217  446-3710 


Meat  Eschangers 

| Air  to  air  liquid  to  a<r  and  liquid  to  liquid  designs  Custom  manufacture 

Michigan  Plating  A Stamping  Division 

I860  Alpine  Avenue  N W 
Grand  Rapids  Michigan  49604 
Telephone  616  363  4847 

Fuel  Tanks 

j Supplier  to  automotive  industry  of  terneplate  stamped  and  welded  tanks 

Automotive  Marketing  and  Engineering  Cantar 

Detroit  Sales  and  Engineering  Office 
24114  Research  Drive 
Farmington  Mills  Michigan  46024 
Telephone  313  478-8140 

Belays 

Mimaturued  12VDC  to  control  circuits  to  20  amperes 

Solenoids 

Build  to  Customer  requirements 

Switches 

Build  to  Customer  requirements 

Transducers 

Current  Position  Pressure  Speed  Temperature  Torque  Voltage  Build  to  customer  requirements 

Voltage  Regulators 

12V DC  Solid  State 

Collyar  Insulated  Wire  Division 

100  Higgmson  Ave 
Lincoln  Rl  02866 
Telephone  401  723-7800 

Apparatus  Cadies 

Single  conductor.  Type  A 1 A 

IPCEA  S-28  367  NEMAWC-i  Underwriters  Lab  Sues  *4  AWG  and  larger  Asb  covered  300V 
and  600V 

Appliance  Wires 

Single  conductor 

Collyer  P 400  THMN  TMWN  PVC  NYLON  in  those  sues  which  are  19W  uncompressed 
U L Listed  Rate  AWM  106*C  Dry  and  80'C  in  oil 

Control  Cables 

Single  and  multi  conductor 

thermoplastic 

Collyer  C-141  P2R  PE  NYLON  condrs  PVC  Jacket  600V  1000V  75*C 
Collyer  C-140  PVC  insulated  and  jacketed  600V 
Collyer  C-143  PE  PVC  conductors  PVC  jacket  600V  1000V 
Collyer  C-163  PE  NY!  ON  PZR  90*C  PVC  |acket  600V  1000V 
Co'lyer  C-154  TMr-*N  THWN  conductors  Type  T C U L Listed 

TV -4 


Spicer  JOURNAL  & BEARING  KITS 

A Universal  joint  senes  is  related  to  the  torque  capacities  of  a driveline  Modern  drivelines  have  become  highly 
complex  In  addition  heavy  duty  trucks  are  largely  custom  built  nasmuch  as  driveline  components  are  concern- 
ed  For  these  reasons  most  vehicle  manufacturers  and  universal  joint  suppliers  are  cataloging  journal  and  bearing 

The* following  information  is  designed  to  provide  an  easy  method  for  Identification  and  Selection  of  the  proper 

sene'  and  journal  and  bearing  kits 

SPICER® 


Spicer  Journal  and  Bearing  Kits  are  made  in  a 
complete  range  of  sizes  for  passenger  car,  truck, 
bus  and  off-highway  applications 

The  basic  design  of  all  sizes  of  Spicer  Journal  ond 
Bearing  Kits  is  similar  Each  kit  includes  a journal 
and  four  (4)  bearings  however  there  are  several 
methods  of  retaining  the  bearings  in  the  yokes 
Bearings  a»e  retained  in  the  |Oint  yokes  with  Snap 
Rings  Bearing  Plates,  Cap  4 Bolts  and  U-Bolts  The 
Snap  Rings  and  Bearing  Plates  are  used  with  the 
closed-end  End  Yokes  the  Cap  4 Bolts  and  U-Bolts 
with  open  end  End  Yokes 

A Spicer  Series  may  be  determined  by  measuring 
the  End  Yokes  or  the  Journal  The  closed-end  End 
Yokes  measure  across  the  lugs  E and  the  dia- 
meter of  the  Bearing  Hole  "D"  The  open-end  End 
Yokes  should  be  measured  between  the  bearing 
shoulders  "E"  When  measuring  the  Journal,  less 
the  bearings,  measure  the  overall  length  “O  and 
the  Trunnion  Diameter  "N 

L isted  below  is  a T able  showing  the  Spicer  Series 
with  End  Yoke  and  Journal  Dimensions 


SERIES  IDENTIFICATION  TABLE 


ftPtCIR* 

ENO  TOME  - "*" 

— ^ 

B(  ARINO 

JOURNAL  DIM!  NS  IONS 

Standard 

Jaumai 

S 

•aanng 

KIN 

JOINT 

SERIES 

Cloxad  End 

Op*n  End 

DIAMETER 

«• 

Ovaral  Length 

t> 

TrmwMOA  Dtam«l»f 

•w  _ i 

1000 

2V 

Hv* 

7% 

■ T 

2V 

V 

S-170X 

1100 

2V 

0 0 0 

+'m 

/ « 

2V 

XT 

S-100X 

1?80 

3V 

3V 

IV 

«V 

X 

S-200X 

2 ’ •’ 

I 

5 153X 

1310 

3V 

3V 

» Y* 

V 

1330 

3V 

ay 

IV 

sy 

S-213X 

1350 

3V 

3V 

iv 

3V 

V 

S-17SX 

1410 

4 V 

4V 

tv 

3V 

V 

S 1S0X 

1480 

4V 

4V 

nr 

3JT 

'St 

5-1SSX 

1500 

4V 

tv 

4’/." 

r 

S-11SX 

1550 

me 

4V 

nr 

4V 

W/N 

S-1SSX 

ft” 

w 

5-279X 

1810 

• • • 

' % 

1650 

sv 

® w 

nr 

SV 

IV 

S-1SSX 

1710 

6V 

... 

tv 

«v 

iv 

S-2S0X 

1800 

«v 

. . • 

V 

»v 

*11  * 
*/tl 

S-124X 

TV” 

iv* 

S-2S1X 

1810 

TV 

• • • 

» * 

1850 

8H." 

tv 

2V 

rv 

vy 

s-iasx 

1880 

•V 

• • • 

2V 

TV 

iy 

S 30SX 

1900 

PV 

2V 

•v 

tv 

S-S4X 

1950 

iov 

3V 

•V 

2 

S-192X 

2050 

i rv 

3-V 

11V 

2y 

S 2S0X 

2150 

15y 

4V 

14V 

3V 

5-29SX 

drivetrain  service  division 

P O BOX  321  • TOll  DO.  OHIO  *3691 


DANA 


DANA  CORPORATION 

TEllPHONI:  (419)  866-1941 


UJ  2 


UNIVERSAL 

JOINTS 

industrial  / marine  / automotive  / construction 


VEHICULAR  OROUP 

r o mox 
▼OLtoo.  ohio 


DANA  DANA  CORPORATION 

TII.IPHONI  (419)  B3S-S452 


UJ  4 


Basic  Torque  Ratings 

On  th«  opposite  page  a Sasic  torque  rating  chart  will 
pr ovule  ready  reference  tor  the  complete  universal 
|0>nt  senes  from  light  du  y to  extra  heavy  duty  classi 
tic  at  ion 

The  ratings  are  divided  mto  tne  iwspuctive  |omt  duty 
sues  and  are  based  on  the  following 

•Electric  Motor  continuous  running  rating  based  on 
minimum  bearing  life  expectancy  of  3000  hrs  operat 
mg  at  3 Joint  Angle  i > 1750rpm 

'Gat  or  Diesel  Engines  continuous  running  rating 
based  on  m.mmum  bearing  life  expectancy  of  5000  hrs 
operating  at  3 Joint  Angle  < 3000  r p m 

Vehicle  Applications 

The  (ruck  application  chart  illustrated  below  will  pro* 
vide  quick  reference  tor  universal  joint  application  as 


Short  Durattt.l  . . . tepresents  the  joints'  capability  to 
withstand  momentary  loading  accompanying  start-stop 
set  vice 

Torsional  Strength  (minimum  elastic  limit  ) repre- 
sents the  maximum  torque  load  the  universal  joint  will 
transmit  instantaneously  without  brmollmg  bearing  or 
yield  in  any  part  This  may  be  assumed  to  be  the  max- 
imum safe  shock  load 

Maximum  Operating  Speed  is  based  on  suitable 

proportions  ol  length  and  tube  diameter  For  speeds 
below  100  RI’M  and  above  6000  RPM  contact  Spicer 
Universal  Joint  Division.  Engineering  Department 


classified  by  vehicle  duly  from  light  to  extra  heavy 
service 


apMt 

II  IsMI  Stntt 

IM 

1111 

UN 

IIM 

1411 

MM 

A 

use 

II1I/IIS6 

1716  III* 

IIM 

IIM 

TIM 

7IM 

MAXIMUM  GVW 

MU' 

10000 

13000 

16000 

77000 

f 

WHEtt  SLIP 
(lb  M> 

750 

1050 

INC 

fc 

S 

£ 

(Mol 

t ?00 

1400 

1600 

7100 

7(00 

i m 

MOO  6KB 

uon 

11400 

MMI 

77000 

V 

3 

11  Ml 

1610 

IMO 

?Ju0 

3000 

4440 

SAM  7100 

10700 

71700 

41500 

uuoo 

3 

i . 

8 

idol 

7100 

7400 

NOD 

3900 

STM 

7660  10700 

14000 

77600 

:4000 

10KXV 

The  Torque  Ratings  and  Gross  Vehicle  Weights  tor  the 
respective  joint  sites  are  based  on  the  following 

Light  Duty  Vehicles  4 000  to  10.000  lbs  GVW 
joint  sue  is  determined  by  Wheel  Slip  Torque  Gen- 
erally, the  ettective  torque  transmitted  to  the  axle  is 
limited  by  the  weight  ot  the  vehicle  and  represented 
by  Wheel  Slip  Torque  Use  0 67  to  0 8 coetticiont  ot 
friction  depending  on  application 

RAi  x CF  x TRR  Drive  lino  Torque  to 
AR  Slip  Wheels  (In  Lbs) 

Medium  Duty  Vehicles  1 0.000  to  22.000  lbs  GVW 
generally  do  not  develop  sufficient  torque  to  slip  the 
wheels  Required  |Oint  sue  is  determined  by  the  En 
gme  Torque  x Low  Gear  Ratio  To  compensate  for 


power  losses  this  ratio  should  be  multiplied  by  0 85 
tor  Mechanical  Transmissions,  and  0 72  tor  Hydraulic 
Transmissions  (Stall  Torque) 

Heavy  Duty  Vehicles  over  22.000  Ihs  GVW  based 

on  the  same  factors  as  Medium  Duty  Vehicles  except 
as  gear  ratios  are  increased  above  8 5 to  1.  torque 
ratings  are  increased  to  allow  tor  the  lower  percen- 
tage ot  time  tho  vehicle  uses  low  gear  To  compute 
Low  Gear  Torque  ET  x TL  x 0 85  LGT  (Ft  Lbt ) 

In  applications  using  Auxiliary  Transmissions  or  Trans- 
fer Cases  in  conjunction  with  the  Main  Transmission, 
Low  Gear  Torque  is  computed  as  follows 

Auxiliary  Transmission  LGT  x AL  x 0 85  ALGT 
(Ft  lbs) 

Transfer  Case  LGT  x TCL  x 0 85  CLGT  (Ft  Lbs.) 


AL  Auxiliary  Low  Goal  Ratio 

ALGT  Auxiliary  Low  Gear  Torque 

AR  Axle  Ratio 

CF  Coefficient  ol  Friction 

CLGT  (Transfer)  Case  Low  Gear  Torque 

tT  Engine  Torque 


LGT  Low  Gear  Torque 

RAL  Rear  Axle  Load 

TCL  Translor  Case  Low  Gear  Ratio 

TL  (Mam)  Transmission  Low  Gear  Ratio 

T RR  (Driving)  T ire  Rolling  Radius  (Inches) 

WST  Wheel  Slip  Torque 


'Applm  to  thow  univtiul  |0tn|  njft  (hit  h**»  speed  capabuitv  mdicxlfd 


VIHICULAR  OROUP 
»•  o sox  era* 
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DANA  DANA  CORPORATION 

TIlIPHONI  (419)  B39  9452 


UJ  5 


Universal  Joint  Sizes  / Ratings  / Speeds  /Tube  Sizes 


tornmat  SlftMftti  I • I M indent  length  9-4 
Mm  Hast*  l unit  | M<i  Tub*  Inatalled  «■ 

V;e  Mm  Rate  Jr  ( 


11*  I »*> 


[Heavy  Dull 

f 

1?  IS 

1 690 

#16» 

1113 

11474 

1610 

19  56 

11.100 

1110 

75  33  ' 

15  960 

1910 

35  73 

77.700 

I960 

49  55  1 

30  600 

• , 

Citri  Hear 

1910 

1999 

7050 

f OR| 

6155 
10717 
719  96 

43.709 

64.100 

l»,000 

7190 

47140 

210.000 

79  90P 

7 400 

57  AS 

4J.h90 

3 640 

16  900 

43.900 

3.650 

19.000 

51.600 

4,900 

96.000 

19  000 

6 500 

144  OOP 

06.900 

9 900 

197.000 

M lOU 

44*  a 095 


J'j  i 

4'  a (M3 
4k,  i 05 


4 i 134 

14  ■ MS 

U,  « 1 14 
4 i 134 

44  i il9S 

4 i 134 

4‘r  i 134 


1110  3473  | 77.7  V J l ns  is , 1.7V  ' 'ft  bV  |41  ;;  4-  4 ■ m 1.34 

I I I I I I • 44  i 759 

15*0  4nss  I >00  .’•-SO  70.41V  106.100  9.900  197  000  I 16000  3.000  1 4 


3.6OT  79, 9U)  7,400  144,000  l&OO  749.600  70,100  7.500  44' * .750 

5.400  43.700  3.600  716.000  15.000  409  000  34.000  7.500  54'  « 375 

11.500  90.000  1.500  4)7.000  36.000  916.000  69.000  7.000  9'  l 315 

77.500  190.000  15.000  164.000  17.000  1 6)2.000  I36j000  1.500  9"  i 675 


•Rating  applies  to  Universal  Jo  it 

•'lengths  shown  with  escept'On  of  1900  thiu  7150  tilt s are  based  on  66  of  'he  calculated  critical  speed  it  mu  uted  ROM  (is  ippi>ed  to  industrial  Ippli 
citions)  Jor  vehicle  ipplicitions  or  dnveshalt  assembly  lengths  eiceedmg  90  inches  consult  Spicer  Univetsil  Joint  Division  Application  Ingmeenng  with 
complete  design  requirements 

• Wing  bearings  tor  use  in  the  outboard  position  available  in  these  sues.  See  Bulletin  *3776  tor  additional  information 

Operating  Angles  For  Two  Joint  Shafta  with  Equal  Or  IntarsactlngAnglaa 


Dnveshaft 

RPM 


Maumum  Operating 

Angie 


Dnveshalt 

RPM 

Mu  mum  Operating 

Angle 

3000  

5*  50 

7500 

7*  O’ 

7000  

1500  

11*  30 

tBased  on  application  eipenence  (1000  rad/sec'  acceleration) 
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HUB  CITY  DIVISION 

SAFEGUARD  POWER  TRANSMISSION  CO 

Phona  (60S)  226  0360  - P O BOX  1066  - ABERDEEN.  S DAKOTA  6/401 


DRIVE  SHAFTS,  UNIVERSAL  JOINTS 


FOUR  SERIES: 

Four  Drive  Shaft  Senes  are  offered  in  this  catalog  They  are  HUB  CITY  Senes  600  15  HP  1700(30  HP)  2100 
(58  HP)  and  2600  (90  HPI  They  are  all  offered  in  three  standard  lengths  and  only  as  shielded  units  The  600  and  1 700 
Series  are  constructed  of  rectangular  tubing  and  shafting  and  the  2100  and  2600  Series  have  round  tubing  and 
sauare  shafting 

HOW  TO  ORDER 

HUB  CITY  wants  ordering  to  be  easy  for  you  and  we  will  accept  your  order  by  description  or  part  number  However, 
there  are  some  things  we  must  know  and  you  should  have  no  problem  finding  ihem  in  this  catalog  You  sould  select  a 
Drive  Shaft  adequate  to  the  horsepower  you  expect  to  transmit  see  page  236)  After  you  have  decided  which  series 
D ive  Shaft  you  need  then  you  must  specify  the  'ength  and  the  End  Yokes  you  require  Lengths  and  End  Yokes 
available  from  stock  are  shown  by  series 

SPECIAL  DRIVE  SHAFTS  AND  UNIVERSAL  JOINTS: 

If  you  need  a Drive  Shaft  or  Universal  Joint  that  is  special  in  some  way  HUB  CITY  will  be  happy  to  make  it  for 
you  Contact  us  for  a quotation 


PART  NUMBERING  SYSTEM 

HUB  CITY  gladly  accepts  orders  by  description,  however  your  packing  slips  and  invoices  will  show  part  numbers 
The  following  explanation  of  HUB  CITY  s part  numbers  for  Universal  Joints  and  Drive  Shafts  should  help  you  better 
understrand  what  you  are  ordering  or  have  received 


The  tour  digit  prefix  tells 
WHAT  IT  IS 


The  five  center  digits  tell 
SERIES  DRIVE  SHAFT  OR  U-JOINT 


-1 

4 


03  29  Universal  Joint 
03  30  Drive  Shaft  without  End  Yokes 
03  33-  Drive  Shaft  with  End  Yokes  assembled 
03  35-  Yokes  or  Cross  and  Bearing  Kits 


10000  600  Series 

20000  1 700  Series 

30000  2100  Series 

40000  2600  Series 


The  last  three  digits  tell 
COMPRESSED  LENGTH 


29  inches  minimum  length 
39  inches  minimum  length 
52  inches  minimum  length 


A 1700  Series  Drive  Shaft  with  40  inch  minimum  length  and  with  A 1700  Series  Universal  Joint  Assembly 

1 V6  Spline  Q D on  one  end  and  1 X"  Round  with  V Keyway  on  Number 
opposite  end  is  made  up  as  shown  below 


Shaft  w o End  Yokes  1 V6  Spline  Q D 
03-30-20000-040 

I 


03-35-01702 


Ilf 


03-33  20216  040 

T_ 


Complete  Drive  Shaft 
with  End  Yokes  Assembled 


IT  Rd  . w V'  KW 
03-35-01716 

T 


1"  Rd  with  IV.”  KW  IT  Rd  w 234’'  KW 


Minimum  Compressed 
Length 


03-35-01 706 

L 


03-29  20616 


03-35-01716 

1J— ' 


Assembled 
Universal  Joint 


1 


1700 

Series 


uj-e 


\ 


L 


\ 


i 


i 

l 

i 

i 


HUB  CITY  DIVISION 

SAFEGUARD  POWER  TRANSMISSION  CO. 

Phone  (MS)  225  0)60  - P O BOX  ION  - ABERDEEN.  S DAKOTA  57401 


CROSS  AND  BEARING  KITS 


CROSS  AND  BEARING  KITS-DIMENSIONS  AND  H P.  RATINGS 


— 

JOURNAL 

DIAMETER 

BEARING 

DIAMETER 

JOURNAL 

LENGTH 

OVERALL 

LENGTH 

SNAP 

RING 

LOCATION 

HP  • 
540 
R P M 

SERVICES 
HUB  CITY 
SERIES 

NET 

WEIGHT 

HUB  CITY 
KIT  NO 

'V 

•V 

2 

2V 

Bearing 

Not  Rated 

1 

03  35-90068 

•V 

V 

2*V 

Yoke 

10 

9 

03-35-90070 

*S.' 

»v 

2\." 

Bearing 

12 

• 

03-35-90071 

V 

2" 

2V 

Bearing 

10 

7 

03-35-90069 

•Hi* 

%■ 

2V 

2S# 

Bearing 

15 

800 

1 

03-35-90188' 

IV 

2V 

2S, 

Bearing 

25 

1 0 

03-35-90075 

•V 

i 

2V 

3 V 

Bearing 

30 

1700 

e 

03-35-90073 

•K 

IV 

2’V 

2H" 

Yoke 

35 

1 0 

03-35-90072 

"V 

tv 

2'V 

3V 

Yoke 

58 

2100 

1 2 

03-35-90076 

•V 

IV 

3V 

4 Ks 

Yoke 

90 

. - 

26 

03-35-90067 

‘Will  also  fit  old  Senes  10  and  1 10 


The  Nominal  Horsepower  Ratings  of  a Universal  Joint  is  a combined 
function  of  speed,  life  expectancy  angularity  rauo  of  normal  load  to 
shock  load  and  other  contributing  factors 

For  these  reasons  the  table  above  is  offered  only  as  a guide  to  se- 
lecting a drivo  line  Horsepower  Ratings  shown  assume  an  average 
agricultural  application,  correct  drive  line  installation  and  normal  shock 
loads 


CROSS  AND  BEARING  KIT  INTERCHANGEABILITY  BY  SERIES 


HUB  CITY 
KIT  NO 

. ^ 

HUB  CITY 
SERIES 

GAG  MFG 
SERIES 

— 

WESCO 

SERIES 

ROCKWELL 
[BLOOD  BROS  1 
SERIES 

HAYES  DANA 
(SPICER) 
SERIES 

NEAPCO 

SERIES 

03-35- BOOBBf 

10* 

1 A 

0500 

03-35-90070 

1FR 

03-35-90071 

TR6N 

6N 

LBN 

03-35-900601 

110' 

IB 

1000 

0600 

03-35-90186 

600 

0675 

03-35-90075 

1200* 

TR12N 

12N 

L12N 

1140 

1200 

03-35-90073 

1700 

1800 

03-35-90072 

14N* 

TR14N 

14N 

L14N 

1240 

2000 

03-35-90076 

2100 

TR35N 

35N 

35N 

1340 

2200 

03-35-90067 

2600 

1480 

2600 

'Discontinued  Series  Drive  Shafts  only  Cross  and  Bearing  Kits  still  available  §Diacontinued.  wiil  be  replaced  by  03-35-90186 


SIZE  TO  CAPACITY  DATA  FOR  HUB  CITY  DRIVE  SHAFTS 


HUB  CITY 
SERIES 

SAE  A ASAE 
CATEGORIES 

HP 

540  RPM 

H P 

1000  RPM 

STATIC 

TORQUE 

RUNNING 

TORQUE 

SHAFT 

SIZE 

TUBE 

SIZE 

600 

1 

15 

24 

7500 

1750 

« - 

r x ivx  v 

1700 

3 

30 

48 

19000 

3500 

1"  x IV 

1 X"  x IV  X v 

2100 

4 

58 

93 

26000 

6000 

IV  Sq 

2 V x 120" 

2600 

5 

90 

144 

37000 

10500 

IV  Sq 

2 V x 109" 

NOTE  There  is  a 50%  decrease  in  life  tor  each  5J  angle  from  0°  to  20° 


I 


i 


UJ-9 


Universal  Joints 

Model  “D”  and  “LOJ”  Type 


LOVEJOY,  INC.,  2655  Wisconsin  A vs. 
Downers  Grovs,  IL  60515 
TEL:  312  652  0500 


1 

I 


I 


i 

1 


1 


Model  Number 

Max 

0 0 

Over  aft 
Length 

• 

Bore  Diameter 

Static  Breaking 
Torque/In  Lbs 

Solid 

Bored 

Standard 

■ 

Maximum 

D 1 

DIB 

3/8 

13/4 

3/16 

1/4 

182 

D 2 

D2B 

1/2 

2 

1/4 

3/8 

378 

0 3 

D3B 

5/8 

2 1/4 

5/16 

1/2 

654 

D4 

D4B 

3/4 

2 11/16 

3/8 

5/8 

768 

D 6 

D5B 

71 8 

3 

7/16 

11/16 

1,176 

re 

D6B 

1 

33/8 

1r2 

3/4 

1 680 

D-; 

D 7B 

11/8 

31/2 

9/16 

7/8 

2.880 

08 

D8B 

1-1/4 

33/4 

5/8 

1 

5.220 

DIO 

0 tOB 

1-1/2 

4-1/4 

3/4 

1-1/8 

7920 

| Oil 

D-11B 

13/4 

5 

7/8 

1-1/4 

10.680 

: 0-12 

0 12B 

2 

57/16 

1 

1 1/2 

15  600 

0 13 

D 13B 

2 1/2 

7 

1-1/4 

1-3/4 

33.120 

D 14 

0 14B 

3 

9 1/16 

1-1/2 

2 

65  400 

| 0-15 

D-15B 

4 

1056 

2 

2 1/2 

138  000 

All  P un  *o»ntt  «•*>  "Wen  a t>‘*cfc  *u»i  i^itwlo*  to#  halt#*  app****”**  and  protection 


Mir"'^  engulf  ot»MM  •«  J6 

“LOJ"  Type 


For  hand  operated  low  torque  drives,  Loveioy  recommends  the  LOJ  an 
oft  set  pin  type  |omt  forged  from  medium  carbon  steel 


Modal  Number 

Ma» 

Overall 

Standard  Bore 

Solid 

Borad 

0.0. 

Length 

LOJ  6 

LOJ6B 

7/8 

2 15/16 

1/2 

1 LOJ  6 

L0J8B 

1-1/8 

3 3/8 

5/8 

LOJ  to 

LOJ  1 0B 

1-7/16 

33/4 

3/4 

Mj.rf^urr  Artful**  <%  2 6 


Loveioy  manufactures  a complete  ime  of  Double  D"  type  |Oints  and  needle  bearing  universal  joints  Special  orders  tor 
boots,  special  bore  shapes  splmed  hubs,  extended  center  bodies,  etc  . are  available  through  Loveioy  Customer  Service 
Department 


DDX” 


“Needle  Bearing” 


How  To  Select  a Joint: 


The  suggested  correction  factor  tables  given  here  are  based  on 
the  results  of  extensive  tests  carried  out  on  our  |omts  For  ease  of 
selection,  applications  are  divided  into  two  types  intermittent 
running  and  continuous  running 

An  intermittent  running  application  is  one  on  which  |oints  are  not 
required  to  operate  for  periods  longer  than  15  minutes  The 
criterion  is  generated  heat  which  must  be  dissipated  before  fur 
ther  operations  are  commenced 

Applications  involving  unbroken  running  periods  under  load 
longer  than  15  minutes  up  to  a maximum  running  time  of  8 hours 
per  day,  are  considered  to  be  continuous  running 

Step  l —Knowing  your  drive  running  condition  operating  speed  in 
RPM  and  angle  of  operation  in  degrees,  refer  to  corresponding 
suggested  correction  factor  table  and  find  out  appropriate  correc 
tion  factor  For  continuous  running  conditions  multiply  the  ap 
propriate  correction  factor  by  2 

Step  II  —Know  your  torque  requirements  Multiply  the  required 
torque  by  your  correction  (actor  to  determine  the  breaking  toique 
capacity  of  the  |Oint  that  can  be  used 


Step  III  — Refer  to  the  breaking  torque  column  and  select  a joint 
having  the  same  nr  greater  torque 

For  best  performance  and  longer  life  the  universal  joint  should  be 
mounted  properly 

Contact  Loveioy  for  proper  mounting  configurations 

SUGGESTEO CORRECTION  E ACTOR 


ANGIE  Of  ORE  RATION  - 


spcfoa  p m 

° 

■LB 

a 

■JB 

o 

KB 

bib 

?0 

34 

•v. 

^ 8 

IE 

2S 

IJ00 

1 

13 

22 

K1 

40 

900 

6 

11 

16 

14 

600 

i 

11 

11 

ii 

14 

40 

MHHEZlHBH 

4 

5 

7 

* 

11 

16 

22 

2» 

MiBLBiB 

3 

4 

4 

6 

* 

« 

” 

\ 
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Rockwell 


Rockwell  International 

Automotive  Operations 

2135  Maph>  Road 
Tioy  Michigan  48084 
Tel.  31 )-h 35-1000 


SPECIFYING  THE  RIGHT  U JOINT 
JOURNAL  ASSEMBLIES  FOR  YOUR  EQUIPMENT 


U JOINT  JOURNAL  ASSEMBLIES 

ROUND  STYLE 


f 


U Bolt  or  cap  and  Bolt  Type 

(LIGHT  APPLICATION) 


ADVANTAGES 

■ Low  Cost 

■ Easy  Installation 


I 

l 


> fi 


DISADVANTAGES 

■ Light  application  only 
Cap  and  bolt  assemoly 

■ Not  suitable  tcx  heavier  loads 

■ U bolt  tightening  may  apply  un-uniform 
pressure  on  bear>ng  cup  resulting  in 
bearing  distortion 


cn^vRina  Desian  ilight  and  intermediate 

APPLICATION): 


ADVANTAGES 

Positive  location 


DISADVANTAGES 

■ Difficult  field  service 

■ Snap- rings  are  weak 
Point  in  system 


Bearing  Plate  Design 


U Q 


Rockwell  International 

Automotive  Operations 

2135  Wes  I Maple  Road 
Troy  Michigan  48084 

Tei.  313-L35-1000 


ADVANTAGES 

■ Common  in  the  industry 

■ Captive  Trunion 

DISADVANTAGES 

■ Larger  swing  diame'er 

■ Difficult  disassembly  in  the  field 

■ Bearing  cup  corrodes  and  freezes 
m the  yoke 

■ Yoke  ID  enlarges  thus  forcing 
simultaneous  replacement 

of  centerpart  and  yoke 


UJ-12 


U JOINT  JOURNAL  ASSEMBLIES 


> 


WING  BEARING  STYLE 


► 


HIGH  WING 


ADVANTAGES 

■ They  can  be  installed  m nghtef  spaces,  shorter 
assembly  lengths  are  possible 

■ Ease  of  Installation— They  do  not  require  disassembly 
of  the  beanng  kit  tor  installation,  thereby  ehmir.ating 
dropped  components,  or  bearing  contamination 

■ Greater  Serviceability— Repair  of  field  equipment  can 
be  accomplished  without  destruction  of  end  yokes,  thus 
saving  time  and  money  Disassembly  from  axle  or  gear 
cases  is  accomplished  by  simply  removing  four  bolts 
and  dropping  the  driveline  This  permits  much  easier 
handling  and  less  “quipmen*  downtime  in  the  field 

■ Lower  Driveline  Costs— Wing  bearing  drivelines  can  be 
lower  in  cost  than  comparable  round  bearing  drivelines 
since  wing  beanng  drivel,  nes  do  not  require 
intermediate  flange  yokes  ' ■*  attachment 

0 High  Quality  Assemb  y— 160.000  PSI  minimum  tensile 
strength  bolts  are  used  to  assure  high  assembly 
integrity 

0 Rockwell  wing  bearing  universal  joints  are  available  in 
the  unique  Delta  wing  version  giving  greater  strength 
and  permitting  higher  operating  angles 

0 Smaller  wing  diameter 

0 Good  vibration  resistance  New  patented  yoke  nut 
thread 

DISADVANTAGES 

0 Bolt  tightening  must  be  controlled 


Rockwell  International 

Automotive  Operations 

2135  West  Maple  Road 
Troy  Michigan  48084 

Tel.  313-U5-1000 


UJ-13 


SELECT  YOUR  U JOINT  JOURNAL  ASSEMBLIES  FOR  PERFORMANCE 
AND  LONG  LIFE 


AUTOMOTIVE  APPUCATIONS 


SERIES 

MACHINE  OR 
VEHICLE 

L6SR 

I Medium  A Heavy 
Truck 

LBS  R 

Light  Truck 

LBN  R 

Medium  A Heavy 
Truck 

LBS  R 

Heavy  Truck 

LBR 

Recreakon 

Vehicle 

APPUC  ATI  ON 

TOROUE 
(FT  LS  ) 

MACHINE  OR 
SERIES  1 VEHICLE 

6EN»*  I Bladder  Loader 
Truck  Crane 
US  Truck 

7?N**  Grader 

Truck  Crane 

Crawler  loader 

TOROUE 

APPUCAT10N  1 (FT  LB) 

Steering 

Steering 
Auiitary  Dnve 

Shift  Lmkaga 
Wheel  A A.W 

870 

670 

670 

670 

670 

Mam  A kRM  1 000 

Aile  Dnve 

Mam  A Inter 

Axle  Dnve 

Mam  A Inter 

Axle  Dnve 

Mam  7 060 

Mam 

Mam 

Mam  A Inter 

7 025 

LjN  Truck 

Mam 

Axle  Dnve 

Compactei 

Mam 

Mttn  A Into* 

6000 

Rough  T err  am 

Mam  A Inter 

Aile  Dnve 

Crane 

Axle  Onve 

7 060 

1 7N**  Loader 

Mam  A Inter  1 1 000 

Aile  Dnve 

Axle  Dnve 

Ante  Drive 
Mam  A lnt«x 
Axis  Dnve 
Mein  A Inter 
Axle  Drive 
VMieel  Axle 
Wheel  Axle 
Wheal  Aile 


Truck  Crane 
loader 

Dawk*  Tractor 
loader 


Mam 

WNieel  Aile 


INDUSTRIAL  APPOC ATIONS 


CONSTRUCTION  APPLICATIONS 


SERIES 

MACHINE  OR 
VEHICLE  1 

APPUCATION 

TOROUE 
(FT  LB) 

L6S  R*  * ] 

Sweeper 

Broom 
Pump  Drive 

670 

7?N** 

Mill 

Roll  Dnve 

7 060 

1 7N** 

Mill 

Ho*  Dnve 

tt  000 

65WB*  • | 

Mill 

Ron  Dnve 

12  500 

92N** 

Mill 

Ron  Dnve 

23  000 

MACHINE  ON 

SERIES  ] VEHICLE  

16S  R {Dump  Body 

Crawler  Tractor 
Ditcher 

Elevating  Scraper 
Front  End  Loader 
L6S  R Grader 

L t 2R  Grader 

Dump  Body 
L14R  Tow  Truck 
Mining  Car 
Front  End  loader 
35R  lilt  Truck 

Crawler  Tractor 
Truck  Cranes 
Mining  Car 
44R  Ditcher 

Construction 

Equipment 

55N  Front  End  Loader 

Ditcher 
Mining  Car 

• Appxcakont  sublet  to  engineering  i 


APPLICATION 

",  v , Hoist 
Punip  Dnve 
Winch  Dnve 
Pump  Dnve 
Pump  Dnve 
Steering 
Controls 
Hoist 

Mam  Dnve 
Hoist 

Hydraukc  Pump 

Pump 

Pump 

Pump 

Pump 

Wheel  Axle 

Mam  Drive 

Pump 
Wheel  Axle 
Wheel  Axle 


YIELD 
TOROUE 
(FT  LB) 

e;o 


AGRICULTURAL  APPUC  ATIONS 


SERIES 

r J 

MACHINE  OR 
VEHICLE 

APPUCATION 

YIEL0 
TOROUE 
(FT  LB) 

L6SR 

Implements 
Garden  Tractor 

Fro 

Mower  Dnve 

670 

L6SR 

Tractors 

Slewing 

670 

LI2R 

Implements 

PTO  Auxiliary 

1 400 

LI4R 

Implements 

PTO  Auxiliary 

2 280 

35R 

Implements 

PTO  Auxiliary 

2960 

44R 

Cutters 

Harvester 

PTO  Auxiliary 
PTO  Auxilary 

4 1 70 

55N 

Implements 

PTO  Auxiliary 

5.420 

62N** 

Four  Wheel 
Dnve  Tractor 
(Farm) 

Mam 

5000 

72N“ 

Four  Wheel 
Dnve  Tractor 
(Farml 

Mam 

7060 

X tie  U*e  leaturee  mcorpoiaiec) 


Rockwell  International 

Automotive  Operations 

2135  West  Maple  Road 
Troy.  Michigan  46084 
Tel.  313-^35-1000 
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5 Industrial  Universal  Joints 

/ Bulletin  525 


Twin  Disc  Universal  Joints  are  true 
heavy-duty  industrial  universal  pin's 

Twin  Disc  now  otters  twelve  sizes  ot 
American -designed  and  manufactured 
J Senes  Industrial  Universal  Joints  — 
J 170.  J 230.  J 310.  J 490.  J 800 
J-1200.  J 2500  J 4000.  J-8500. 
J 10.000.  J-20.000  and  J 40.000-  with 
different  types  in  each  size  Capacities 
range  from  4250  to  1.500.000  lbs -ft 
rated  static  torque 

Twin  Disc  is  the  first  American  manu- 
facturer to  calculate  a U |Oint  lifespan 
based  on  all  tour  vanabies  — torque, 
speed  angularity  and  application  fac 
tors  For  this  reason,  you  can  choose  a 
U-pint  designed  to  match  the  predicted 
lifespan  of  the  other  components  in  your 
dnve  system 

J- 1 70  to  J- 1 200  series  — 4250  lbs  -ft 
to  26.000  lbs  ft  rated  static  torque  — ell 
using  high-«vi<tg  beanng  cap  design  ex- 
clusively High-wing  construction  pro- 
vides longer  capscrews  tor  attaching  the 
beanng  caps  These  longer  capscrews, 
when  property  iorqued.  will  remain  tight 
under  the  mos*  severe  operating  condi- 
tions Rated  torque  capacities  of  these 
sizes  include  J- 1 70.  4250  lbs  -ft. . J-230. 
6100  lbs  -ft ; J-310,  8400  lbs  -ft . J-490. 
12.500 lbs  -ft  J-800. 18.000 lbs  -ft  .and 
J-1200,  26,000  lbs  ft 

J 2500  to  J-40.000  series  — 52.500 
oe  -ft  to  1.500.000  lbs  -ft  rated  static 
torque  — are  of  the  rounds  beanng  type 
Each  pair  of  beanng  caps  is  installed  in 
full  round  yoke  arms  which  are  integral 
with  flanges,  eliminating  the  need  for 
split  bearing  strap  installation  screws  on 
these  larger,  heavier  models 

TWIN  DISC, 


Wlng-Q«arlng  Type  Double 
Universal  Joint  Assemblies 

TYPE  "TS”  (with  tube  and  sap)  — J- 1 70 
through  J-310  Senes  consists  of  two 
U Joints  coupled  by  a tube  and  integral 
spline  connection  Standard  maximum 
working  angle  of  20 * With  slip  provided 
in  the  Type  TS"  fomt.  mating  yokes  at 
the  ends  of  the  assembly  can  be  axially 
fixed  with  the  respective  machinery 
components  Pnmanly  designed  for  ve- 
hicular applications  Type  TS  assem 
biies  are  also  well -suited  to  mdustnal 
machinery  where  length  is  not  a limiting 
factor,  such  as  connecting  remotely- 
mounted  components  For  extremely 
long  dnves  with  critical  speed  limitations, 
the  Type  TS  can  be  used  with  a single 
U-Jomt  with  tube  and  a center  bearing 
All  slip  spline  members  incorporate  a 
blind  tooth  to  prevent  incorrect 
assembly. 

TYPE  "TSI”  (with  tube  and  inverted, 
large  diameter  slip  spline)  — J-490. 
J-800  and  J-1200  Senes  consists  of  two 
U-jomts  coupled  by  s tubo  and  laige 
diameter  spnne  Standard  maximum 
working  angle  of  20 * The  large  diameter 
spline  provides  less  slip  resistance 
under  load  and  smoother  operating 
shaft  at  high  spends  All  s'ip  spline 
members  incorporate  a blind  tooth  to 
prevent  incorrect  assembly 

TYPE  “CS"  (with  slip  and  without 
tube  — dose-coupled)  — Consists  of 
two  U Joints  connected  by  a slip  spline 
Slip  is  provided  in  the  U -Joint  assembly 
so  that  fitting  yokes  at  the  ends  of  the 
assembly  can  be  axially  fixed  to  the  re- 


spective connecting  components  One 
application  for  the  Type  CS  is  m the 
center  of  aN- wheel -dnve  vehicles  with 
articulated  steering  (front  and  rear 
halves  of  the  vehide  printing  about  a 
vertical  center  pm)  Othc  6 'ohcations 
include  industrial  machine,  v w ere  the 
components  ahead  of  and  hen  id  the 
U- Joint  assembly  are  close  •/gather 
Standard  maximum  working  angle  of 
20*. 

TYPE  T (with  tube  and  without  slip) 
— Consists  of  two  U- Joint  assembles 
connected  by  a tubular  shaft  Standard 
maximum  working  angle  of  20*  Identical 
to  Type  TS'  except  that  no  slip  is  pro- 
vided Compensating  slip  must  be  taken 
up  in  one  of  the  yokes  at  the  ends  of  the 
assembly 

TYPE  "CP"  (with  coupling  plate  and 
without  slip  — dose-coupled)  — Con- 
sists of  tW’i  cross,  and  bearing  as- 
sembles ooi  nected  t / a coupling  plate 
Standard  maximum  working  angle  of 
15*  Compenr  atmp  slip  must  be  taken 
up  in  one  of  th  t yc  xes  at  the  ends  of  the 
assembly  Typ-,  "CP"  is  pnmanly  de- 
signed for  front-wheel-drive  installa- 
tions If  property  appied  this  U- Joint  will 
give  performance  similar  to  constant 
velocity  joints  at  substantial  cost  cav- 
ings Type  CP"  operates  in  the  open, 
requires  no  grease-tight  enclosure 
Cross-and-beenngs  can  be  replaced 
without  complete  dtsassemoly  of  the 
axle  This  assembly  is  also  recom- 
mended for  industrial  machinery  where 
space  is  at  a premium. 

TYPE  "CP7"  (with  coupling  plate  and 
without  slip  — close-coupled)  — Similar 


INCORPORATED  e RACINE,  WISCONSIN  U.S.A. 

TEL:  UU-6314-1981 
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Wing  Bearing  Type 


« construction  to  Type  CP  but  de 
signed  to  fit  m en  even  snorter  space 
Standard  maximum  (working  angle  of  7 
One  application  is  m vehicle  installations 
tor  the  dnve  between  a torque  convener 
and  a midship  mounted  transmission 

Optional  Quick  Disconnect 
Attachments 

Permits  disconnecting  a driveline 
quickly  and  completely  by  loosening  one 
bolt  Designed  tor  use  with  the  J 310. 
J-490  and  J-1200  Senes  Twin  Disc  In- 
dustrial Universal  Joints  This  device 
also  can  be  adapted  to  most  flexible 
coupling  drives  Ultimate  short 
disconnect  and  conned  time  No  loose 
pans  to  drop  No  special  tools  Simple 
operation  Has  the  same  swing  diameter 
as  its  adioining  universal  jomt  Available 
as  a Flange  Type  Disconnect  or  Yoke 
Type  Disconnect 

Universal  Joint 
Vertical  Drives 

Twin  Disc  Universal  Joint  Flexible  Drive 
Shafts  tor  high- horsepower  vertical  and 
horizontal  drives  are  available  m multi- 
ple single  and  dose-coup  led  models  in- 
cluding the  J-170.  J-230.  J-310.  J-490 
J 800  J-1200  J-2500  J 4000  J 6500 
and  J- 10.000  Senes 

Round-Bearing  Type 
Universal  Joint  Assemblies 

Double  U Joint  Assemblies  are  avail- 
able tor  the  J-2500.  J 4000  and  J-6500 
Series  These  include  the  Type  TS 
with  tube  and  slip  and  the  Type  CS 
with  slip  and  without  tube  The  J-2500 
J-4000.  J-6500.  J- 10.000.  J-20.000  and 
J-40.000  Senes  are  available  as  single 
U-jomt  assemblies 

Fitting  Yokes 

Twin  Disc  otters  a complete  range  of 
fitting  yokes  »or  the  J-170.  J-230.  J 310. 
J-490  J 800  and  J-1200  Senes  These 
yokes  include  Forged  and  Cast  Yokes 
with  straight  bore  and  keyway.  Slip 
Fitting  Yoke  Spiined  Fixed  Fitting  Yoke 
Splmed  Flanged  Yokes  and.  Brake 
Flanges 


Ail  dimensions  m inches  illustrations  not  to  scale  Use  certified  print  tor  installation 

TWIN  DISC,  INCORPORATED  • RACINE,  WISCONSIN  U.S.A. 

TEL:  414-634-1981 
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4600  series 

voltage  regulators 


The  4600  Series  Voltage  Regulators  are  rugged  fully 
enclosed  units  which  provide  a choice  of  either  1 2 or  24 
vc  Its  supplies  from  the  higher  voltages  used  in  battery 
operated  vehicles  The  low  voltage  output  from  the 


Regulator  is  used  to  supply  the  auxiliary  services  of  th 
vehicles,  such  as  lights,  indicators,  horn,  relays  etc 
Various  models  are  available  according  to  voltage  am 
power  requirements 


Cableform  Inc. 


ZION  CROSS  ROADS 
TROY.  Va  22974  USA 
Tel  (804)589-8224 


Input  Voltage  Range. 

36  — 80V  DC 
or 

84— 140V  DC. 

Output  Voltage:  12V  or  24V. 

Max  Output  Power:  100W  or  200W. 


Features 

• The  output  circuit  is  fused  in  order  to  protect  the  load 
against  over  voltage 

• Protection  against  reverse  polanty  of  the  supply 
voltage  is  provided 

• T rouble  free  operation  into  resistive  inductive  or 
capacitive  loads 

• Immune  to  fast  transients  and  noise  such  as 
induced  spikes  due  to  contactor  operation 

Mounting 

4 x 5mm  clearance  holes  are  provided  in  the  flange  of  the  extruded  aluminium  casing  for  securing  the  unit  to  the 
vehicle 

The  Voltage  Regulator  can  be  mounted  in  any  plane  provided  that  it  is  applied  against  a thermally  non- 
committed  mass  of  metal  weighting  at  least  5 kg  to  provide  adequate  heat  dissipation 


• Reliability  and  long  service  life 

• The  unit  functions  without  the  need  for  an  auxiliary 
battery  to  be  floated  across  its  output 

• The  output  of  the  Regulator  is  fully  protected  against 
overload  conditions,  including  prolonged  short 
circuit  On  removal  of  the  short  circuit  the  unit  will 
operate  normally 


Installation 
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Connection 

Terminal  block  fitted  with  4x3  5mm  screw  connections 
The  input  and  output  negative  terminals  must  not  be  strapped 


130  0 MAX 


Cableform  Gnc. 


Specification 

Efficiency  at  part  load 
Efficiency  at  full  load 
Output  stability 
Temperature  range 


ZION  CROSS  ROADS 
50%  TROY.  Va  22974  U S A 

75%  Tel  (804)509  -0224 

♦ 5%  for  4 hours 

from  — 15  C to  ♦ 40  C (ambient  temperature  of  the  mounting  plate). 


Order  Writing  Information 

The  appropriate  model  number  to  quote  is  given  in  the  table  below  This  should  be  suffixed  by  a "1 " for  input 
voltages  ranging  between  36V  and  80V  and  by  a "2"  for  input  voltages  ranging  between  84V  and  140V 


OUTPUT  VOLTAGE 

12V 

24  V 

OUTPUT 

POWER 

100  Watts 

4611 

4612 

200  Watts 

4621 

4622 

Example: 

Voltage  Regulator  having  72 V input  voltage  24V  output  voltage  and  100  Watt  output  power 
Please  specify  MODEL  4612—1 


VR  3 


500  SERIES  VOLTAGE  REGULATORS 


54415-2100  Voltage 
Regulator 
t veil,  40  II  ema. 


ta  nil,  10  amp.  nag.  grp 

■u.c» 

BuiCk  special  & Skylark  1962  bl 

Cadillac  1902  SJ 

Chevrolet  6 Truck  1962  »S 

Chevy  II  1962 

Corvair  1964  60 

Corvette  1962 

Diamond  T 1961  55 

f«  .1962  61 

CMC  196S  S6 

Hutfvnn  195  7 56 

IMC  1964  57 

McCormick  Dee  ring  1962  60 

Minneapoli*  Molina  196462 

Old t mobile  1962  S3 

Packard  ...  19S6  56 

Pontiac  1961  SS 

Rambler  1963  S6 

R*o  1966  S9 

Studebaker  Truck  1963  5? 

Temped  1962  61 

VTt'ite  1966  S8 

and  other  Car  and  Truck  appli 
cation* 


54913-2100  Voltage 
Regulator 

( veil,  12  42  amp, 

pa*  ar  n*g  grp 

Chevrolet  Truck  1994  S3 

Diamond  T 1998  SO 

Divco  I960  S3.  4 7 44 

redecal  1993  4 7 

FWO  1499  46 

CMC  1499  36 

IHC  1996-40 

r*  Dart  .1991  92 

haner  1994  91 

Mack  1999  36 

Nath  Rambler  1999-46 

Packard  1991  SO 

Pontiac  1992  40 

Reo  1996  40 

Studebaker  6 Truck  1951  90 

and  other  Car.  Truck  and  Tractor 
application* 


87-871 10-2100  Alternator 
Regulator 

12  volt,  neg.  grtl. 

Barracuda  1969 

Chrysler  IMS 


DeSoto 

Dodff 

IX>df#  Truck 
imptnftl 

t am  Of 

Ply  T>outh 

Stodtbaker  & Truck 
Valiant 


87-87605  2100  Alternator 
Regulator 

12  Veil,  neg  grp. 

Bronco  1977  66 

Cornel  Montego  197g  64 

Cougar  1978-67 

reirlene  Torino  1978  65 

Falcon  1970-6$ 

lord  1978  63 

Ford  Truck  1978  61 

Lincoln  Mark  III.  IV  1977  64 

Mercury  197163 

Mustang  19  78  69 

Thunderbirp  197g  gj 


54911-2100  Voltage 
Regulator 

van, 

38  49  amp,  ne(  grp  . 

Drip 

- 

Chrysler  1962  50  T-  > 

DeSoto  1960  56  > r * , 

Codge  6 Truck  1960  96  •'  l 

P»'80  ..  1966  55 

Ke.ser  Jeep  1965  98 

Plymouth  i960  95 

M 1965  56  54914-2100  Vo.l 

end  other  Cer.  Truck  and  Tractor  . "** 

applications  8 von,  40  amp. 

pa*  or  neg  grp 

Ford  6 Truck 
Lincoln  Cont 
Marcury 
Thundprbird 


87-87405-2100  Alternator 
Regulator 
12  van,  nag  grp. 

Pontiac  1968  61 

Tamp**!  1961 
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VOLTAGE  REGULATOR  SPECIFICATION  CHAH 


C»fTMl 

(round 


Current 

Settim 

(IW)<  *•» 


P 

Ne«P 

Ho'V 

ft 

N 

ft 

P 

ft 

NorP 

ft 

ft 

N 

P 

N or  P 
ft 
N 
ft 
ft 
N 
N 
N 
N 
ft 

Noi  P 

ft 

N 


2 Gw 
2 Gw 

2 Gw 
3-  Gw 
3Gw 
Alternator 

3 Gw 
3-Gw 
2 Gw 
Alternator 
Alternator 

2 Gw 
2-Gw 

3 Gw 
Alternator 
Alternator 
Alternator 
Alternator 
Altai  natw 
Alternator 
Alternator 
Alternator 
Alternator 
Alteinator 
Alternator 
Alternator 


VI  254 
VI  2» 

VI  256 

va  2K 

va  2(2 
va  2(i 
va  2(* 
va  2(5 
va  2M 
va  273 
va 274 
va  271 
va  271 
va  2(0 
va  213 
va  2(4 
va  2(6 

va  2(7 

va  2(6 

va  2(9 
va  290 

va  29t 
va  2(2 
va  293 
va  295 
va  296 


2 Gw 
2 Gw 

2 Gen 
Aiteinatoi 
Alteinatoi 
Alteinator 
Alternator 

3 Gen 
3 Gw 
3Gw 
3 Gen 
3 Gw 
3 Gan 

3 Gen 
3 Gw 
3 Gw 
3 Gw 
3 Gw 
3 Gw 

2 Gw 
3-Gen 

3 Gen 
3Gcn 
3 Gw 
2 Gw 
2 Gw 
2 Gen 


40-51 
27  31 
Send  State 
22  26 
2S-35 


Solid  State 
Solid  State 
Solid  State 
Solid  State 
10 

38  42 

27  31 
37  41 
37-41 
37  41 

42  46 

32  36 

42  46 

32  36 
37  41 

42  46 


Solid  State 
Solid  State 
Solid  State 
Solid  State 
Built  m Type 
Solid  State 


Solid  State 
Solid  State 


Note  Thaw  ere  general  .liuet-et.on. 
There  may  be  minor  differences 
between  the  actual  regulator  and 
the  sample  illustration 


Gulf  ♦ Western 
Manufacturing  Company 


Electric  Vehicle  Components 


Bohn  H««t  Transfer  Division 

'625  East  Voorhees  Street 
Danville  Illinois  61632 
Telephone  21 7 446-3710 


neat  Eichanqers  Air  to  air.  liquid  to  air  and  liquid  to  liquid  designs  Custom  manufacture 


Michigan  Plating  & Stamping  Division 

’860  Alpine  Avenue  N W 
Grand  Rapids  Michigan  49504 
Telephone  616  363-4847 


Fuel  Tanas  Supplier  to  automotive  industry  of  ternepiate  stamped  and  welded  tanas 


Automotive  Marketing  and  Engineering  Center 

Detroit  Sales  and  Engineering  Office 
24'  14  Research  Drive 
Farmington  Hills  Michigan  48024 
Telephone  313  478-8140 


Relays 

Miniaturized  '2VDC  to  control  circuits  to  20  amperes 

Solenoids 

Build  to  customer  requirements 

Switches 

Build  to  customer  requirements 

Transducers 

Current  Position  Pressure.  Speed  Temperature  Torque  Voltage  - Build  to  customer  requirements 

Vonaqe  Regulators 

12V DC  Solid  State 

Collyer  Insulated  Wire  Division 

100  Higgmson  Ave 
Lincoln  Rl  02865 
Telephone  401/723-7600 


Apparatus  Cables 

Single  conductor.  Type  A I.A. 

IPCEA  S-28-357  NEMA  WC-1.  Underwriters  Lab  Sizes  «4  AWG  and  larger  Asb  covered  300V 
and  600V 

Appliance  Wires 

Single  conductor 

Collyer  P-400  THHNTHWN  PVC/NYLON  m those  sizes  which  are  '9W  uncompressed 
U L Listed  Rate  AWM  105*C  Dry  and  80*C  in  oil 

Consol  Cables 

Single  and  multi  conductor 

THERMOPLASTIC 

Collyer  C-141  - PZR  — PE  NYLON  condrs  PVC  Jacket  600V  1000V  75’C 
Collyer  C-140  — PVC  insulated  and  lacketed  600V 
Collyer  C-143  — PE  PVC  conductors.  PVC  jacket  600V  1000V 
Collyer  C-153  - PE  NYLON  PZR  90*C.  PVC  |acket  600V.  1000V 
Conyer  C-154  — THHN  THWN  conductors  Type  T C U L Listed 

VR  6 


The  Prestolite  Company 


DMA  SHEET 


Company  Name  - 

Company  Phone  Number  - 

Name  of  Items  - 

DC  - DC  Converters  (on  board) 

Relays,  AC  & DC  (up  to  300V,  AC  & DC) 
Solenoids 

Switches  (6-3000V,  1-20  Amp.  AD&DC) 

Transducers,  Control  Current 
Voltage  Regulators 

Production  Status  of  Above  Items 


Prestolite  Electronics  Div. 
an  Eltra  Company 
511  Hamilton  Street 
Toledo,  OH  43694 

419/255-4068 


Low  Power  (Instrument  lighting 
only) 

Low  Voltage,  only  i.e.  6 to  24 
volt  (horn  relays,  etc.) 

Up  to  72  Volt;  SAZ,  SBC,  SAW, 
SAS,  etc. 

High  Current  low  voltage  push 
type  switches 

Brush  Wear  Indicators 

Generator  & Alternator 
Voltage  Regulators  for  6 to  36 
volt  applications 
Solid  state  and  Electro 
Mechanical  types,  i.e.  VSH,  VBC, 
VCA , etc. 


All  are  currently  in  production 


VR-7 


replacement  parts  for  delco  remy  alternators 


voltage  icgulators.  integral 


IPM  NO  1 A 6000 

VR  lav  INT 
form*  No 


□ 


OE  M No  19638  76 
UM  in  OEM  111  >113. 
32  3ft 


IPM  NO  1A6001  □ 

VR  24 V INT 
F ormor  No  ItM 
OEM  No  *9638  7ft 
UmO  in  OEM  1117121. 

31  34 


IPM  NO  1 A 6004  C 

VR  12V  INT  Nog 
F o r in  or  No  6191 
OEM  No  1968949 
Utod  in  OEM  111722ft 
31. 34  126  811 


VR  12V  INT  Pot 
F or  moi  No  Oft  1 704 
OE  M No  800/84 
UM  in  OEM  1117232 
3ft  126811 


£ 


* vii) 


IPM  NO  1 A 6006 


□ 


VR  12V  INT  BOA  1200  Sariot)  N*9 

F ormof  No 

OEM  No  1116389 

UM  in  OEM  1100080 

81  82  83  86  87.B8I27SII 


IPM  NO  1A  6007Q 

VR  24V  INT  Nog 
Formoi  No  Oft  1 714 
OEM  No  1969110 
UM  >n  OEM  1117226 
29  36  38  39  126811 


IPM  NO  1 A 6009 

VR  12V  INT  W/SUPRESSOR 
F ormor  No.  — 

To  raoiaco  OEM  1116387 
UM  m 1051  Altt 


IPM  NO.  1 A 6010 

VR  12V  INT 
Formor  No  8141 
OEM  No  1116387 
UM  m 10SI  Altt 


•wabash 

300  I.  Doniolt  Rood 
Po/ofino,  lllinoi • *00*7 

(312)  359-4710 


I PM  WO.  1C  6060 

VOLTAGE  REG  12V  NEC 
E O' mot  No  9724 
OEM  Not  2098300 
3000074  CM  524  CM  531 


replacement  parts  for  delco  remy  alternators 


wabash 

700  f.  Dammit  Hood 
Polofin*,  lllinoil  toctr 

(312)  359-4710 


/ZS 


I PM  NO  1C  6062 

VOLTAGE  NEC  12V  NEG 

OEM  No  3755850  38)4520  I Cm  543) 


' • .. 

V'i.X'  ••  JALA** 


I PM  NO  ID  6000  M 

VOLT  Hi  O ?4V  NEO  ^ 
Form*'  No 

OEM  No  VSH6401  (8  384) 


voltage  regulators  & panels 


N* w ityl*  to  rtplac*  1 A 603 1 


I PM  NO  1A6034 

PANEL  VA  12V  N/P 
umo  <n  OEM  9000690  VA 


I PM  NO  IA6O60QJ 

VA  - 12V  N/P 
Fo"n*>  No.  06  1001 
OEM  No  9000690 


I PM  NO.  1 A 6061  lei 

VA  2«v  N/P 
fwmti  No  06  1002 
OEM  No  9000591 


I PM  NO  1 A 6033 


PANE  L VA  12V  N/P 
F or  roar  No  1 A 6056 
UMd  m Of  M 9000661  V* 


I PM  NO  1A-6032  I 


PANEL  VA  32V  N/P 
Po"not  No  1 A 6005 
UHd  m OEM  9000693  VA 


I PM  NO  1 A 6030  I 


PANE  L VA  24V  N/P 
Eomw  No  05  1 706 
Utod  it  OEM  9000691  VA 


I PM  NO  1A  60311 


PANEL  VA  12V  N/P 
Feimti  No  05  1 701 
UtM  •«*  OEM  9000590  VA 


I 


i : replacement  parts  for  delco  remy  alternators 


voltage  regulators 


I PM  NO  1 A 6063 

VR  12V  NCQATIVf 
9 orm«  No  6044 
OEM  No  1110607 


I PM  NO  IB  6001 

VR  14V  NEG 

OE  M No  D4M/  10316  A 

G A 603  (T»uch  t 


• PM  NO  IB  6000 

V"  14V  NEO 

Ol  M No  04 T / 1 03 16 A 

GR  3418 


I PM  NO  IB  6006 

VR  14V  NEG  I 70/90  in>p  ) 
OEM  No  DIB?  10316A 
OBBf  103 16  A A iQn  633' 

A V C 3329408 


I PM  NO  IB  6004 

VH  14V  NEG  66  70  90  AMP 
9 ormo  No  05  2001 
OE  M No  D3T Z 1 0316  A 
On  341  A 


I PM  NO  1C  6051 

VOlTAGE  REG  12V  NEG 

Eofm#f  No  6061 

OEM  No  3438160  (CM  537) 


200  f.  Oomtti  Poo d 
Po/ofmo,  lllinon  »oo*> 

(312)  356-4710 


I 


1L,  P*GE  IS 

1 


U U replacement  parts  for  motorola  alternators 


voltage  regulators 


I PM  NO.  IF  6004 

VOLTAOE  REG  12V  N/P 
Fofmtr  No  06  6003 
OEM  No  6 72 


I PM  NO.  IF  6000 

VOLTAGE  REG  12V  N/P 
Formor  No  6260 
OEM  No  6 1 
CAN  USE  IE  6007 


I PM  NO.  IF  6001 

VOLTAGE  REG  12V  N/P 
Formor  No  06  4001 
OEM  No  5 76 


I PM  NO.  IF  6008 

VOLTAGE  REG  12V  Nog 
OEM  No  5 67 


I PM  NO.  1F-6011 

VOLTAGE  REG  12V 
OEM  No  6 87 


I PM  NO.  IF  6002 

voltage  regulator 

Formor  No  06  6002 
OEM  No  6 24 


I PM  NO.  IF  6003 

VOLTAGE  REG  12V 
Former  No  05  6006 
OEM  No  6 44 


I PM  NO.  H 6005 

VOLTAGE  REG  12V  NEC 
Fo>™  No  06  6004 
OEM  No  6 81 


I PM  NO  IF  6006 

VOLTAGE  REO  12V  N/P 
OEM  No  5 23 


IPM  NO  IF  6007 

VOLTAGE  REG  12V  Nog 
OEM  No  6 130 


IPM  NO.  IF  6009 

VOLTAGE  REG  12V  N/P 
Formor  No  05  6005 
OEM  No  5 28 


wabash 

TOO  t.  DanioU  Rood  JJ 

Polotin*.  Illinois  40047  Vw 
(312)  356-4710 


